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Abstract 
 
Background: It has been postulated that perceived neighbourhood cohesion might 
help explain health inequalities.  Higher levels of neighbourhood cohesion have 
been associated with better mental health, self-rated health and a lower risk of 
mortality. However, these associations are not consistent. A possible explanation 
for the inconsistent findings may be that limited attention has been given to the 
measurement of neighbourhood cohesion and whether it represents „social support‟. 
Furthermore, the influence of study design and the effect of covariates on 
associations between perceived neighbourhood cohesion and health have not been 
systematically examined. 
 
 
Aims: The aims of this research were to: 1) determine whether perceived 
neighbourhood cohesion and social support measure a similar construct; 2) 
systematically identify socio-demographic, psychosocial and health behaviour 
covariates that might affect associations between perceived neighbourhood 
cohesion and health; and 3) determine whether perceived neighbourhood 
cohesion was associated with health after comprehensive adjustment for 
covariates. 
 
 
Methods:  Data were from the Australian Longitudinal Study on Women‟s Health 
(ALSWH). In 1996, women born in 1973-78, 1946-51 and 1921-26 were randomly 
selected from Australia‟s universal health insurance (Medicare) database.  Data 
from 11,221 women born in 1946-51 were used. Thirteen questions about 
neighbourhood cohesion were asked in 2001 when women were aged 50 - 55 
years. The potential covariates of perceived neighbourhood cohesion and health 
included 23 socio- demographic variables and four psychosocial variables (social 
support, life satisfaction, perceived life control and optimism), each measured in 
2001, 2004 and 2007.  An indicator of migration was created to identify women who 
changed address between surveys, and whether they moved to a more, or less 
urban area. Health care utilisation data (visits to a family, hospital or specialist 
doctor) from 1998, 2001 and 2004 were used, and four health outcomes 
(depression, self-rated health, SF-36 mental health and physical health component 
scores) were each measured in 2001, 2004 and 2007. 
 
 
 iii 
Exploratory principal components analyses with varimax rotation was used to 
determine whether the perceived neighbourhood cohesion items represented one or 
more dimensions, and whether social support was one of them. Multivariable linear, 
multinomial and logistic regression analyses were used to identify correlates of 
perceived neighbourhood cohesion, and sequential models were built to determine 
associations between perceived neighbourhood cohesion and health outcomes. 
 
 
Results: The 13 neighbourhood cohesion items were reduced to three 
dimensions that represented perceived neighbourhood safety, connection and 
attachment. Social support was distinct from these. 
 
 
Few of the 23 socio-demographic variables were associated with any of the three 
dimensions of perceived neighbourhood cohesion in multivariable analyses.  The 
ability to manage on available income was the only socio-demographic variable 
associated with all three dimensions of perceived neighbourhood cohesion.  Rural 
residence was associated with higher levels of perceived neighbourhood safety 
and connection. Lower neighbourhood socioeconomic position was associated 
with lower levels of perceived neighbourhood safety.  Migration was associated 
with lower levels of neighbourhood connection and attachment.  Volunteering was 
associated with higher levels of neighbourhood connection, and being separated or 
divorced was associated with lower levels of neighbourhood attachment. 
 
 
Women who felt more supported, had a greater sense of control over life and who 
were more optimistic had higher levels of perceived neighbourhood safety, and felt 
more connected and attached to their neighbourhood. The associations between 
life satisfaction and the dimensions of perceived neighbourhood cohesion were 
attenuated in the models with all psychosocial variables entered simultaneously. 
 
 
Health care utilisation was not associated with any dimension of perceived 
neighbourhood cohesion.  Migration was not associated with health care utilisation, 
depression, self-rated health or the SF-36 physical and mental health component 
scores. Women who migrated between 1998 and 2001 generally had lower levels 
of perceived neighbourhood cohesion, and women with lower levels of perceived 
neighbourhood cohesion in 2001 were more likely to migrate between 2001 and 
 
2004. 
 iv 
Higher levels of perceived neighbourhood safety, connection and attachment in 
2001 were associated with lower odds of depression, and better SF-36 mental 
health component scores in 2001, 2004 and 2007. This association disappeared 
when the four psychosocial variables (social support, life satisfaction, perceived life 
control and optimism) were added to the models. The psychosocial variables did 
not greatly affect the association between perceived neighbourhood safety and the 
SF-36 physical health component score in 2001. After adjustment for physical 
health at the previous survey there was no association between neighbourhood 
connection and physical health in any year.  There was no association between 
neighbourhood attachment and physical health when physical health at the previous 
survey, postcode socioeconomic position and location were adjusted for. 
 
 
Conclusion and implications: The perceived neighbourhood cohesion questions 
represented three dimensions that were different to social support. The 
associations between the perceived neighbourhood cohesion scales and health 
were largely accounted for by women‟s individual psychosocial characteristics. 
These findings do not question the value of social connectedness and integration.  
However the findings do question whether previously reported associations between 
perceived neighbourhood cohesion and health are artefacts of study design, 
variables measured and statistical analyses.  A major strength of this research is 
that through access to a longitudinal data set containing a comprehensive selection 
of demographic, psychosocial and other factors, the thesis was able to 
simultaneously test relationships and associations that have often been studied in 
isolation or only with cross-sectional data.  The work calls for greater attention to the 
measurement of neighbourhood cohesion, a more inclusive approach to the 
identification of covariates, and an increased use of longitudinal data. 
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Chapter One: Background 
 
 
This chapter provides a broad overview of the issues to consider when investigating the 
relationship between perceived neighbourhood cohesion and health from a public health 
perspective.  It begins with a summary of the nomenclature used in the thesis which is 
followed by an overview of the relationship between social resources and health, and 
introduces social cohesion as a social resource.  It then discusses how social cohesion is 
conceptualised in relation to social capital, and provides an overview of research that has 
linked social cohesion to health. The conceptual relatedness of social cohesion, 
neighbourhood cohesion and perceived neighbourhood is described, followed by a 
discussion about the conceptual and methodological limitations of previous research. The 
content of this chapter is necessarily broad: more focused introductions are provided in 
each successive chapter. This chapter concludes with a statement of the aims of this 
thesis and the research questions that are answered. 
 
Summary of the nomenclature used in this thesis 
A nomenclature is articulated here to facilitate clarity amid the array of terms used in the 
literature related to social capital, social cohesion and neighbourhood cohesion. Each of 
these terms is considered in detail in subsequent sections of this chapter. With the 
exception of references to methodological issues raised in review articles, this thesis refers 
only to neighbourhood cohesion. An example of a survey question that measures 
neighbourhood cohesion is, “Would you say that most people in the neighbourhood can be 
trusted?” The term „perceived neighbourhood cohesion‟ is used in relation to studies that 
have used individual level data. The term „neighbourhood social cohesion‟ is used to refer 
to studies where survey questions have not mentioned neighbourhood, but where data 
were collected from people living in a defined area or neighbourhood. 
 
 
The term „social cohesion‟ is used when referring to studies that have used survey 
questions related to trust, hope, reciprocity, tolerance and so forth, but no reference to the 
neighbourhood (or community) was made. An example question is, “Would you say that in 
general, most people can be trusted?”  The term „social cohesion‟ is also used to refer to 
findings of review or meta-analyses where the authors use the umbrella term „social 
capital‟, but delineate between forms or dimensions of social capital. This nomenclature is 
used irrespective of how authors referred to the variables they used.  A schema illustrating  
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the use of the terms used in this thesis appears in Figure 1.2. A description of the terms 
used also appears in Appendix 1. 
 
 
Where possible, the findings reported in this thesis were contextualised using studies of 
perceived neighbourhood cohesion among adults. This is because neighbourhood 
cohesion is known to vary across the life-course. [135, 186, 187] When the only studies 
relevant to the research question or findings reported in this thesis related to 
neighbourhood cohesion or social cohesion, these were cited. Where the only published 
studies available that related to a research question or finding in this thesis related to 
social capital, these were cited.  In these cases, a brief description of the social capital 
indicators is provided. 
 
Introduction 
The idea that social connections benefit individual well-being is not new.  Plato espoused 
the „just‟ community in Republic, [1] and Aristotle discussed the importance of co-operation 
for mutual benefit in his notion of the city-state. [2]  Social factors such as poverty and 
class were identified as determinants of health in the 1800s, [3] and Weber discussed the 
social impact of urban life in 1902. [4]  Interest in the social aspects of increasing 
urbanisation dominated sociological endeavour during the 20th century, [5] but social 
relationships also became increasingly seen as relevant to health. 
 
 
The 1940s saw the foundation of the World Health Organisation, which promised a health 
agenda to address both environmental and social causes of illness. [6]  In the 1950s 
Durkheim linked social relationships to mental health with the observation that less socially 
integrated people were more likely to commit suicide. [7] The nature of social life that 
occurs in neighbourhoods was also studied during this period.  Social cohesion was 
examined in relation to social control and as a means to mobilise local action in relation to 
urban planning, [8] but its relation to health was yet to be a focus of research.  The Alma- 
Ata declaration in 1978 famously included social wellbeing in its definition of health, [9] and 
good evidence that social interactions benefit health started to emerge in the 1970s. [10- 
12] There is now compelling evidence that social relationships and interactions are 
associated with health and mortality. [13-16]   
 
  
 
 
 
Figure 1.1: Schema of the terms used in this thesis and the relationships between „social cohesion‟, „social capital‟, 
„neighbourhood social cohesion‟, „neighbourhood cohesion‟ and „perceived neighbourhood cohesion‟ 
 
 
 
 
Social cohesion 
 
People‟s generalised 
perceptions of interpersonal 
trust, sharing, and reciprocity. 
Social capital 
 
 
 
Cognitive social capital 
 
 
 
 
 
 
 
 
Neighbourhood social 
cohesion 
 
People‟s general perceptions 
of interpersonal trust, sharing, 
and reciprocity. Individual data 
are aggregated to a defined 
neighbourhood. 
Neighbourhood cohesion 
 
People‟s perceptions of 
interpersonal trust, sharing, 
and reciprocity in relation to 
their neighbourhood. 
Individual data are 
aggregated to a defined 
neighbourhood. 
 
Perceived neighbourhood 
cohesion 
 
People‟s perceptions of 
interpersonal trust, sharing, 
and reciprocity in relation to 
their neighbourhood. 
Individual data are used.
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Positive relationships with family members, friends, members of social or religious groups 
and neighbours can benefit health. [13, 17]  It appears that the functional aspects of 
social relationships are more important than the size or diversity of people‟s social 
networks. [13, 18-20]  A concept that captures the functional aspects of social 
relationships is social cohesion. 
 
 
Generally, social cohesion relates to trust, hope, reciprocity, tolerance in social interactions 
and it often includes a sense of attachment to place. It represents social processes that 
contribute to shared values, access to opportunities and an acknowledgement of social 
obligations. [5, 21, 22] Social cohesion is usually considered in relation to social capital. 
 
 
The two principal theories of social capital that epidemiological research has drawn upon 
originate with Putnam and Bourdieu. [23, 24]  For Putman, social capital “refers to features 
of social organisation, such as networks, norms, and trust that facilitate coordination and 
cooperation for mutual benefit”. [24] p35 Putman‟s conceptualisation of social capital is 
that it is a characteristic of groups of people and it focuses on geographic locations such 
as neighbourhoods, cities, states and countries. The theory therefore naturally lends itself 
to the study of the effects of place on health. This may be why Putman‟s theory has 
dominated epidemiological research. [25, 26]  However the theory has been criticised on 
three grounds. [25, 27-29] The first is that there is no evidence for the validity of measures 
that are used across different spatial areas (such as neighbourhoods, cities, states and 
countries). [25, 27] The second criticism is that the theory does not take into account 
socioeconomic and social power differences that may affect access to social resources. 
[27, 28] The third criticism is that Putman‟s theory does not differentiate between the 
determinants and consequences of social capital. [25, 27, 29]  For Putman, social 
cohesion is a component of social capital. 
 
 
 
For Bourdieu, social cohesion is considered antecedent to social capital. [23] Bourdieu‟s 
conceptualisation of social capital is that it is “the aggregate of the actual or potential 
resources which are linked to possession of a durable network of more or less 
institutionalised relationships of mutual acquaintance or recognition”. [23, p248] Without 
social cohesion, the actual or potential resources possessed by a group are not accessible 
to members of the group. [27]  Considering social cohesion as antecedent to social capital 
avoids the tautological reasoning that limits the utility of Putman‟s conceptualisation of  
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social capital. [25, 27, 29]  Social cohesion among people with different socioeconomic 
position contributes to the type of resources that are available to individuals. [27, 29] 
Therefore Bourdieu‟s theory lends itself to the use of social cohesion as a potential 
contributor to health inequalities that have been observed across the socioeconomic 
gradient. [29-31] 
 
 
While environmental and occupational hazards, access to quality food and behavioural 
factors are known to vary with socioeconomic position, they do not completely explain 
health and mortality inequalities. There is evidence that social cohesion might help explain 
health inequalities across the socioeconomic gradient. [32-34]  Furthermore, there is some 
evidence that higher levels of social cohesion ameliorate the adverse health effects of low 
socioeconomic position. [35-39] 
 
 
It should be noted that social cohesion is not always positive.  For example, people living in 
socioeconomically disadvantaged neighbourhoods who offer help and support to others can 
experience high levels of stress. [40]  During natural disasters people with higher levels of 
social cohesion experience high levels of stress by helping others, but they also appear to 
recover more quickly than others. [41] Furthermore, psychological distress experienced as 
a result of exposure to natural disasters appears to be allayed by the presence of robust 
objective and subjective dimensions of social capital. [42, 43] There are two proposed 
mechanisms for the beneficial effects of positive social relationships on health and 
mortality.  One is that social relationships can provide resources that promote adaptive 
behavioural and neuroendocrine responses to acute or chronic stressors: this is called „the 
stress-buffering hypothesis‟. [13, 44] The other proposed mechanism is the „direct effect‟. 
The latter theory arose because associations between social relationships and health were 
observed in the absence of stress. [44] The mechanism for the direct effect is thought to be 
that belonging to social groups enables access to resources and encourages healthy 
behaviours via social norms. [45] These two mechanisms are also thought to apply to 
social cohesion. [39, 43, 46, 47] 
 
 
Higher levels of social cohesion have been associated with lower levels of anxiety and 
depression in both developed and developing countries, [15, 48-54] and this association 
may be stronger for women than men. [52, 55-60]  Higher levels of social cohesion have 
also been associated with better self-rated health, [38, 61-64] and fewer chronic illnesses. 
[65] There is also good evidence that mortality risks are lower among people who are 
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more socially integrated with higher levels of social cohesion. [13, 17, 66-70] However, 
while there is a large body of research that suggests social cohesion is beneficial to health, 
associations are not necessarily consistent across studies. [71-74]. 
 
The inconsistent findings for associations between social cohesion and health may be 
related to different conceptualisations of social cohesion and varied survey methods. [70, 
75-81] Social cohesion data are usually derived from cross-sectional surveys of health 
and social conditions. Other issues that may contribute to inconsistent evidence for 
associations between social cohesion and health include: different levels of measurement 
(individual, family or household, neighbourhood, city and country [69, 79, 82-85]) and 
varied identification of relevant covariates. [70, 75-81] Each of these will be discussed in 
turn, starting with how social cohesion is conceptualised. 
 
 
 
Conceptualisation of social cohesion 
The ways in which social cohesion is conceptualised and measured varies across studies. 
Perhaps it is not surprising then that associations between social cohesion and health also 
vary.  For example, associations between „neighbourly reciprocity‟ and health, and also 
„trust‟ and health are more consistent than associations between social participation and 
health. [49, 53, 69, 86, 87]  This suggests that broad terms such as social cohesion may 
not be useful in terms of understanding how neighbourhood based social relationships are 
associated with health. However as others have pointed out, there is a need to clarify 
concepts and “sort out exactly what is being measured”. [88, 89] p165 
 
 
A search of the epidemiological literature revealed that a wide range of indicators have 
been used to measure social cohesion in neighbourhoods. While the terms used to 
describe measures are varied, the content of survey questions may be similar or the same. 
A concept map was developed to identify measures of social cohesion in the 
neighbourhood, see Figure 1.1. This concept map draws on questionnaires used in 17 
epidemiological studies.  It does not include the full range of measures and survey 
questions that have been used, but attempts to cover the main questions that are reported 
in the epidemiological literature. The concept map shows that authors use different terms 
to describe the measures they use despite survey questions being the same or similar. 
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The concept map also shows that authors often consider social support to be a measure of 
social cohesion. Social cohesion has been called the social support “school” of social 
capital. [90, 91]  Many authors suggest that social cohesion influences health in the same 
way that social support does – via a stress buffering or a direct effect [90, 103]  Social 
cohesion is considered by some authors to be social support “rebadged”. [90, 91] 
 
 
Is social cohesion the same as social support? 
While many authors have used the terms social support and social cohesion 
interchangeably, the assumption that they are the same is largely untested. Like social 
support, social cohesion has been associated with a range of health outcomes. [13, 15, 
17, 38, 48-54, 61-70, 75, 77, 79, 104-107]  Some authors have found that social support 
independently contributed to health when included in studies of social cohesion and 
health, [52, 108] suggesting that social cohesion and social support measure different 
concepts.  Determining whether social cohesion is an analogue of, or a distinct concept 
from social support could help to understand what the concept of social cohesion 
represents, and improve the precision of statistical models where health is an outcome. It 
is somewhat surprising that limited empirical attention has been given to determining 
whether or not social cohesion and social support represent the same concepts. 
 
Many of the methodological issues related to the study of social cohesion and health have 
been identified in commentaries, reviews and research publications relating to social 
capital. Therefore, where relevant these are drawn upon to discuss methodological issues 
related to social cohesion research. Some of the issues pertinent to both social capital 
and social cohesion include: the concepts are time and context dependant; whether the 
concepts are individual or collective attributes; the identification of covariates; the use of 
samples from urban areas; and the limitations of cross-sectional study designs. 
  
 
 
 
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Figure 1.2: Concept map of survey content used in epidemiology to measure neighbourhood social cohesion 
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Dimensions of social cohesion 
While some studies that have explored the dimensionality of social cohesion have found 
that it is multi-dimensional (for example [100, 109-111]), others report that it is uni- 
dimensional. [112] Therefore it is prudent to determine whether any given set of survey 
questions represent one or more dimensions. This is particularly true for social cohesion 
research because the same measures are rarely used across studies, and because it may 
be time and context dependent, [88, 91, 113-116] Further, few studies demonstrate the 
validity and reliability of measures for the sample used. [25, 74, 116] 
 
 
Another area of debate in the social cohesion and health literature is whether social 
cohesion is a collective or individual attribute. De Silva and colleagues suggest that not 
distinguishing between individual or collective social cohesion contributes to confusion 
when making comparisons across studies. [75] 
 
 
Is social cohesion a collective or individual attribute? 
There is an ongoing tension regarding whether social cohesion is a property of individuals 
or of groups. [38, 54, 74, 77, 116]  Many authors consider social cohesion to be a 
collective attribute, for example [117-120]. This aligns with Putman‟s conceptualisation of 
social capital.  Researchers often aggregate individual data to study the social cohesion of 
people living in a defined area. [25] The most commonly studied spatial area is the 
neighbourhood. In this thesis this type of study is referred to as „neighbourhood cohesion‟ 
research. 
 
 
Neighbourhoods are usually defined by administrative data, such as census collection 
districts or by researchers who identify discrete neighbourhoods. However, researcher 
defined neighbourhoods and administrative boundaries may not align with the boundaries 
of people‟s perceived neighbourhood. [46, 54, 74,75, 78, 119, 121]  Perceptions of 
neighbourhood are likely to vary with personal conceptualisations of what neighbourhood 
means.  For example, people might define neighbourhood as a social space, a physical 
space, according to accessibility of required services, and how each of these relates to 
convenience. [46, 121, 122]  Indeed, it may not be a straightforward task for people to 
define the boundaries of their neighbourhood. This was illustrated by research undertaken 
by Coulton and colleagues, [123] who showed there was considerable variation in maps of 
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neighbourhood boundaries drawn by residents of the same neighbourhood. [123]  This is a 
problem for authors who draw conclusions regarding the effect of neighbourhoods on 
health. [124] 
 
 
Another problem associated with studies of people living in defined areas is selection bias, 
whereby people residing in a given neighbourhood are more similar to each other than to 
people living in other neighbourhoods. This bias is particularly important regarding 
socioeconomic and health variables. [46, 78, 119, 125, 126]  For example, people with 
severe chronic illnesses may choose to live in an area with better access to health 
services.  Similarly, housing affordability may mean that people living in the same 
neighbourhood may have similar socioeconomic characteristics. The choice to live in a 
particular neighbourhood, or indeed the lack of choice, arises from political, economic, 
historical and social processes. [127]  Ultimately the socio-demographic distribution of 
people within neighbourhoods is not random and this poses challenges for researchers 
who examine the health effects of neighbourhoods. [126]  As Oakes states, “if 
neighbourhoods are imagined to be treatments that affect health, then the „selection‟ of 
people to them confounds effect estimates”. [126, p 1932] In neighbourhood cohesion and 
health research this bias is often called „residual confounding‟. [46, 128] The above- 
mentioned issues may contribute to the ongoing study of neighbourhood cohesion using 
individual-level data. 
 
 
Many researchers treat neighbourhood cohesion as an individual attribute. In these 
studies people are asked about their perceptions of the neighbourhood (for example [53, 
69, 82, 102, 104, 129-131]). Others have asserted this is inappropriate. [117-120] Whitley 
 
and McKenzie suggested that solely focusing on neighbourhood cohesion as a collective 
attribute might limit our understanding of what the concept actually represents and how it 
affects health. [74]  Embracing varied ways of conceptualising and measuring 
neighbourhood cohesion may ultimately contribute to greater knowledge. [49, 116] 
However, greater precision in terminology and study design is needed for varied 
conceptualisations and measures to benefit our understanding of neighbourhood 
cohesion. [74] The term „neighbourhood cohesion‟ is used in this thesis to refer to studies 
that ask people about social cohesion in the neighbourhood. The term „perceived 
neighbourhood cohesion‟ is used in this thesis to refer to studies that ask people about 
neighbourhood cohesion, and use individual level data. 
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Regardless of whether neighbourhood cohesion is measured using aggregate or individual 
data, both require adjustment for variables that might affect associations with health. An 
example is neighbourhood socioeconomic position, which has been shown to be 
associated with both neighbourhood cohesion (both aggregated and individual) and health. 
[50, 94, 102, 132, 133]  Other demographic and psychosocial variables have also been 
shown to be associated with both neighbourhood cohesion and health. [93, 94, 109, 132, 
134-137] A systematic exploration of associations among variables that might be 
associated with both neighbourhood cohesion and health appears to be lacking in the 
published literature. 
 
 
 
Covariate identification and inclusion 
Some authors have noted that studies of neighbourhood cohesion and health do not 
adequately measure individual and area level covariates, [25, 46, 56, 138] and that 
confounding is rarely adequately addressed. [25, 119, 138]  Fewell and colleagues 
showed that both measured and unmeasured correlated confounders greatly affect the 
strength of associations between variables of interest. [139] 
 
 
The classical definition of confounding relates to the impact of variables that are 
associated with both explanatory variables and outcome variables but do not lie on the 
“causal pathway”. [140-142] Gender, age, individual and neighbourhood socioeconomic 
position are often considered as potential confounders in studies where health is an 
outcome. [25]  Duration of residence in a neighbourhood has also been suggested as a 
potential confounder in associations between neighbourhood cohesion and health. [25, 78, 
119] However, duration of residence is not consistently associated with neighbourhood 
cohesion. [53, 94, 143]   Further, duration of residence tends to be correlated with age, 
which may also be a confounder in associations between neighbourhood cohesion and 
health. [94, 144, 145] 
 
 
As mentioned in the preceding paragraph, personal characteristics like age, gender, 
marital status and socioeconomic position could affect the level of social cohesion in a 
given neighbourhood. Conversely, neighbourhood cohesion could influence who lives in a 
particular neighbourhood, as well as the length of time people reside there. [138] The term 
“confounding” is avoided in this thesis because the research focuses on perceived 
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neighbourhood cohesion and there is insufficient evidence to determine where variables lie 
on the casual pathway for health. The term „correlate‟ is used to refer to associations 
between two variables. The term „covariates‟ is used to refer to variables that are 
associated with both the explanatory and outcome variables. These are described in text 
and the covariates are adjusted for statistically. 
 
 
Our understanding of which variables need to be adjusted for in analyses of 
neighbourhood cohesion and health would be improved by a systematic exploration of 
associations among potential explanatory and outcome variables.  In addition to choosing 
variables with known associations, those that could plausibly be associated with both 
neighbourhood cohesion and health should be explored. While it appears that little 
research attention has been given to this issue, this process is usually part of preliminary 
analyses and often not reported. It is acknowledged that this may be due to the need for 
concise reporting in research publications. 
 
Another under-researched area is the effect of psychological characteristics on 
associations between neighbourhood cohesion and health. [54]  Perceived sense of 
control has been reported to affect the association between neighbourhood cohesion and 
depression. [40, 146] Perceived control appears to ameliorate the deleterious effects of 
socioeconomic disadvantage on health, [147-154] furthermore, neighbourhood cohesion 
and socioeconomic position tend to be associated. [35-39, 92]  Examining perceptions of 
life control could provide insight in relation to associations between neighbourhood 
cohesion and health. 
 
 
Other psychological variables such as life satisfaction and optimism might also provide 
insight into perceptions of neighbourhood cohesion. While these may overlap with some 
measures of mental health, they could play a role in how people perceive their 
neighbourhood. Life satisfaction has been shown to be associated with neighbourhood 
social cohesion, [155-158] although not consistently. [159]  Optimism may affect 
associations between socioeconomic position and health, [152] and optimism has been 
linked to a range of health outcomes. [160-163] While the current evidence is not robust, it 
is possible that psychological characteristics play a role in both health outcomes and 
perceptions of neighbourhood cohesion. [94] This possibility has not been widely 
explored. 
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The majority of research on neighbourhood cohesion and health has been conducted 
using samples of people living in urban areas. [75]  However, in studies that have 
examined neighbourhood cohesion among people living in both urban and rural locations, 
it appears that people living in rural areas perceive their neighbourhoods as more cohesive 
than people living in urban areas do. [100, 134, 164-166]  However, there are health 
disparities between urban and regional residents in many countries including Australia. 
[125, 167-177] Whether neighbourhood cohesion has any effect on these disparities is not 
known.  Examining associations between neighbourhood cohesion and health using 
samples with sufficient numbers of rural residents may improve our understanding of the 
health of people living outside urban areas. 
 
 
There are few studies that have used longitudinal or time-lagged health data in analyses 
that model the association between neighbourhood cohesion and health.  Using 
longitudinal data, Fujiwara and colleagues found that adjusting for baseline mental health 
(measured two years earlier) reduced the strength of associations between neighbourhood 
cohesion and mental health. [53] This supports the suggestion that a person‟s past health 
is an important covariate of their current health, and that including it in analyses of health 
outcomes should improve the precision of findings. [25, 142]  This is obviously not possible 
in cross-sectional studies, and these dominate the literature on neighbourhood cohesion 
and health. [25, 54, 75] 
 
 
The use of cross-sectional data is a widely cited limitation of research on associations 
between neighbourhood cohesion and health. [54, 75, 77, 78]  The inability to assess the 
direction of associations limits the capacity to draw conclusions about the health effects of 
neighbourhood cohesion. [54, 75, 178] 
 
 
A notable gap in the literature on associations between neighbourhood cohesion and 
health is the effect of the above-mentioned limitations of study design. While recent 
studies have progressed knowledge by using longitudinal or time-lagged health data (for 
example [53, 179], limited attention has been given to the measurement of neighbourhood 
cohesion and to the role of covariates in associations with health. 
 
 
Filling the knowledge gaps 
In 2001 the Australian Longitudinal Study on Women‟s Health (ALSWH) included 
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questions about neighbourhood cohesion. Women were randomly selected from 
Australia‟s national health insurance database (full details about the sample are provided 
in Chapter Two) and women living in regional and remote areas were purposefully 
oversampled. The data are individual level data because the data were from individual 
women and there was no natural way to cluster the data geographically.  In surveys that 
began in 1996 and continue to the present day, the ALSWH collects a wide range of data 
on demographics, social variables, psychological variables and health. Therefore the 
ALSWH presented a valuable opportunity to empirically explore associations between 
perceived neighbourhood cohesion and health. 
 
 
Increased precision in terminology and the conceptualisation of social cohesion and 
related concepts have been widely called for. [180-184]  For this reason a nomenclature 
was developed for this thesis and introduced earlier in this chapter. The principal aim of 
this research was to better understand the concept of neighbourhood social cohesion in 
terms of health. It is hoped that this nomenclature will improve clarity regarding 
comparisons with other studies. It is also hoped that this will further our understanding of 
what lies “behind” the concept of neighbourhood cohesion. [185]  
 
Research aims and questions 
The aims of this research were to explore the concept of perceived neighbourhood 
cohesion, and to determine whether it was associated with health outcomes. The thesis 
relies on data drawn from the Australian Longitudinal Study on Women‟s Health (ALSWH) 
which has been collecting data from three birth cohorts of women since 1996. Few existing 
datasets contain information on relevant factors associated with neighbourhood cohesion. 
The ALSWH therefore provides a valuable opportunity to examine associations among 
these variables. Based on the literature review, factors which have been identified as 
influencing neighbourhood cohesion were selected from available ALSWH variables: 
 Sense of neighbourhood and neighbourhood safety 
 Medical Outcomes Study Social Support Index 
 Life satisfaction 
 Life Control Scale 
 Life Orientation Test 
 Centre for Epidemiologic Studies Depression Scale (CESD-10) 
 Short-Form 36 (SF-36) 
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 Major life events 
 Health care utilization 
 Physical activity 
 Smoking status 
 Country of birth 
 Language other than English spoken at home 
 Education 
 Occupation and employment 
 Caregiving status 
 Income and ability to manage on income 
 Marital status 
 Household composition 
 Area of residence 
 Socioeconomic Index for Areas (SEIFA) 
 
Details of each of these variables is provided in the relevant chapters of this thesis.  
 
The first results chapter explores the dimensionality of perceived neighbourhood 
cohesion and whether social support was one of the dimensions. To better understand 
the concept of perceived neighbourhood cohesion, each successive chapter explores 
associations between perceived neighbourhood cohesion and socio-demographic 
variables, psychosocial and social variables, migration to different neighbourhoods, and 
health care utilisation. Finally, associations between perceived neighbourhood cohesion 
and mental, physical, and self-rated health are examined using regression models 
informed by the findings of previous chapters. 
 
 
As mentioned earlier in this chapter, much of the neighbourhood cohesion literature 
tends to be located in the social capital and health literature. Despite drawing on this 
literature, this thesis is not about social capital per se, and does not use, or aim to 
contribute to sociological perspectives, debate or theory.  This thesis used a public health 
perspective and epidemiological methods to illustrate how study design influences 
associations between perceived neighbourhood cohesion and health.  
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The research questions answered in this thesis and the chapter in which they are 
reported are: 
 Chapter 
 Do the perceived neighbourhood cohesion questions used in the ALSWH 
surveys represent one or more dimensions, and is one of them social 
support? 
Three 
 What is the most useful numerical summary score to represent the 
dimension/s of perceived neighbourhood cohesion? 
Three 
 Which socio-demographic variables are associated with the dimension/s 
of perceived neighbourhood cohesion? 
Four 
 Are social support, life satisfaction, perceived life control, optimism and 
stress associated with the dimension/s of perceived neighbourhood 
cohesion? 
Five 
 Are health and health care utilisation associated with migration to 
different neighbourhoods? 
Six 
 Are the dimension/s of perceived neighbourhood cohesion associated 
with the odds of migration, or vice versa? 
Six 
 Are the dimension/s of perceived neighbourhood cohesion in 2001 
associated with mental, physical or self-rated health in 2001, 2004, or 
2007? 
Seven 
 
 
Each chapter includes introduction, methods and discussion sections. To avoid repetition, 
the strengths and limitations related to the sample and overall study design are not 
reported in each chapter. These are discussed in detail in Chapter Eight. 
 
 
Chapter Two provides an overview of the Australian Longitudinal Study on Women‟s 
Health (ALSWH).  It also summarises the analyses that were undertaken to answer the 
research questions shown above. 
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Chapter Two: Methods 
 
 
This chapter provides an overview of the Australian Longitudinal Study on Women‟s 
Health (ALSWH). The sample used throughout this thesis is described and a summary of 
the analyses undertaken for each results chapter (Chapters Three to Seven) is provided. 
 
 
Overview of the Australian Longitudinal Study on Women‟s 
Health 
The Australian Longitudinal Study on Women‟s Health (ALSWH) is a longitudinal study of 
over 40,000 women who were aged 18 to 23, 45 to 50 and 70 to 75 when surveys began 
in 1996. The project uses mailed questionnaires to collect self-report data on health and 
related variables every three years. Women were selected from the Australian national 
health insurance database (Medicare), which includes all citizens and permanent 
residents. Stratified random sampling was used with intentional over-sampling of women 
from rural and remote areas. Details of the cohorts and recruitment methods have been 
described elsewhere [189] and details of the study can be found at www.alswh.org.au. 
Since then, each of these cohorts has been surveyed about every three years. The study 
was designed to track the health of women over at least 20 years, and is primarily funded 
by the Australian Government Department of Health. The ALSWH is a collaborative 
project conducted at The University of Newcastle and The University of Queensland. 
The ALSWH has ethical approval from the University of Newcastle Ethics Committee 
(approval number: H-076-0795) and the University of Queensland Medical Research 
Ethics Committee (approval number: 200400224). 
 
 
Participants 
Following pilot testing of the recruitment strategy, survey and return methods, in 1996 
surveys with information packs were sent to 106,000 women who were randomly selected 
from the Health Insurance Commission database. The Health Insurance Commission is 
now called Medicare, and is Australia‟s national health insurance scheme. The database 
includes all citizens and permanent residents of Australia, and inclusion is unrelated to 
income or age. To enable sufficient statistical power for comparisons of health-related 
variables across metropolitan, regional and remote areas of Australia, residents of remote 
areas were sampled at twice the rate of women who lived in urban areas. 
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Because recruitment relied on mailed materials sent from the Health Insurance 
Commission, the actual number of invitations to participate that were received by women 
could not be determined. Therefore there is no way of distinguishing between women who 
received the invitation and chose not to participate, and those women who had died, left 
the country, or whose change of address had not been recorded by the Health Insurance 
Commission. [188] The estimated numbers of participants and their age ranges at each 
survey are shown in Table 2.1. 
 
 
Table 2.1: Numbers and age ranges of women participating in Surveys 1 – 5 
 
Survey 1973-1978 cohort 1946-1951 cohort 1921-1926 cohort 
 
 Number of 
participants 
Age range Number of 
participants 
Age range Number of 
participants 
Age range 
1 14,247 18-23 yrs 13,716 45-50 yrs 12,432 70-75 yrs 
2 9,690 22-27 yrs 12,338 47-52 yrs 10,343 73-78 yrs 
3 9,074 25-30 yrs 11,221 50-55 yrs 8,647 76-81 yrs 
4 9,145 28-33 yrs 10,905 53-58 yrs 7,158 79-84 yrs 
5 8,200 31-36 yrs 10,638 56-61 yrs 5,561 82-87 yrs 
Source: [189, 190] 
 
 
 
Measures included in the ALSWH 
The ALSWH considers all aspects of women‟s health and  includes measures of  
 physical health (including major diagnoses and symptoms) 
 Psychosocial well-being (mental health, social factors) 
 Use of health services (GP, specialist and other visits, access to and satisfaction 
with health services) 
 Health behaviours and risk factors (drugs, alcohol, exercise, smoking) 
 Time use (paid and unpaid work, family roles and leisure) 
 Sociodemographic factors (area of residence, education, employment, family 
composition) 
 Life stages and key events (childbirth, divorce, widowhood) 
 
Information about the study, including details of recruitment, retention, survey domains and 
questions, is available at http://www.alswh.org.au/  
 
It was estimated that 53-56% of mid-age women (n=13,715) agreed to participate in the 
study. [188]. The retention rate for this age group at Survey 3 was 84.3%, and at Survey 4 
was 84%. [191] Details of participation and retention in the study are shown in Table 2.2. 
At Surveys 2, 3 and 4, the major reasons for non-response were that participants were 
unable to be contacted, or were contacted but did not return the survey.  Being born 
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Table 2.2: Participation and retention of the 1946-1951 cohort for Surveys 1 - 5 
 
 1996 
Survey 1 
1998 
Survey 2 
2001 
Survey 3 
2004 
Survey 4 
2007 
Survey 5 
Age in years 45-50 47-52 50-55 53-58 56-61 
Eligible at previous survey  13,715 13,605 13,310 12,979 
Ineligible      
Deceased between survey  50 65 88 99 
Frailty (e.g. dementia, stroke)  7 14 14 19 
Withdrawn before mailout  53 216 229 167 
Total ineligible  110 295 331 285 
Eligible at current survey  13,605 13,310 12,978 12,694 
Non-respondents      
Withdrawn from the project  155 155 136 226 
Contacted but did not return 
survey 
 254 998 886 995 
Unable to be contacted  858 931 1,052 835 
Total non-respondents  1,268 2,084 2,074 2,056 
Respondents completed survey 13,715 12,338 11,226 10,905 10,638 
Retention rate as % eligible  90.7% 84.3% 84.0% 83.8% 
Source: ALSWH Technical Report 32. [191] 
 
 
outside Australia, having a lower level of educational qualifications, and having poorer self-  
rated health were associated with non-response in Surveys 2 and 3. [189] 
 
In order to limit the influence of age-related illness and major life changes (such as child 
bearing, study to work transition and retirement), data from women born in 1946-1951 was 
selected for use in this thesis. Women in this age group were also the least likely to have 
changed residence in the three year period between surveys. [192]  Questions about 
neighbourhood cohesion were asked at Surveys 3 (in 2001) and 4 (in 2004), when women 
were aged 50 to 55 years and 53 to 58 years of age respectively.  Therefore most of the 
data was drawn from Survey 3 and onwards.  While 11,226 women completed Survey 3 (a 
description of the full sample is shown in Table 2.3), five women did not answer any of the 
neighbourhood questions.  Because all analyses in this thesis used the neighbourhood 
survey items, the sample size for analyses reported in all results chapters was 11,221. 
 
 
Comparisons between demographic characteristics of the ALSWH 
sample and census data from Australian women 
 
To determine whether the ALSWH sample was representative of Australian women, a set 
of demographic variables were compared with 1996 and 2001 census data of women of 
the same age (see ALSWH Technical Report [191]).  In 1996 and 2001, there were few 
differences between the census data and the ALSWH sample. [191, 193]  To compare the 
ALSWH sample with Australian women of the same age, customised tables were 
requested from the Australian Bureau of Statistics (ABS) for data from the 2001 census.  
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Table 2.3 shows the demographic characteristics of the 1946-1951 ALSWH cohort with 
age matched census data from Australian women. 
 
 
The questions for country of birth were similar for both ALSWH and the census.  For the 
comparison between census data and ALSWH country of birth data, both sets of data 
were categorised into Australian born, Main English Speaking countries, and Non-English 
Speaking Countries. Women born in non-English speaking countries were under- 
represented in the ALSWH data, see Table 2.3. 
 
 
The highest level of educational qualification was similar for ALSWH participants and 
census respondents. Employment status was derived from the number of hours worked. 
The census asked about the previous week, while the ALSWH asked women about a 
“usual” week.  As a consequence, it was possible for the census respondents to respond 
with zero hours of work in the previous week, even if it was not a usual week.  About 5% of 
women responded that they had not worked in the previous week in the census, while 41% 
of the ALSWH participants reported not working in a “usual” week, see Table 2.3. In the 
ALSWH data, women consistently reported higher numbers of hours worked than were 
reported in census data. [191] The derivation of the ALSWH employment variable is 
described in full in Chapter Four where it is first used in analyses. 
 
 
Married women and women in de-facto relationships were over-represented in the ALSWH 
 
sample. There were major differences between the ALSWH and the census regarding 
 
how marital status was derived. The main difference is how “de facto” was derived.  In the 
ALSWH surveys it was asked directly, while in the census it was derived indirectly from the 
woman‟s relationship to person one on the census form. Due to this dependence on the 
ordering of persons on the census form, there is undercounting of “de facto” in the census, 
see Table 2.3. [191] Even when the categories of “married” and “de-facto” were combined 
in the ALSWH data there were higher numbers of women reporting these relationships 
than were reported in the census. 
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Table 2.3: Demographic characteristics of the 1946-1951 ASWH cohort in 2001 and 
age matched the 2001 Census data* from Australian women 
 
 
 
 
Country of birth 
2001 ALSWH  2001 Census*  
n % n % 
    
Australia 8,600 76.6 459,974 63.1 
Other English speaking country 1,497 13.3 94,576 13.0 
Non-English speaking countries 892 7.9 145,285 19.9 
Other 93 0.8 N/A  
Missing data 144 1.3 29,466 4.0 
Highest qualification       
No formal qualifications 1,857 16.5 84,232 11.5 
School or intermediate certificate 
(or equivalent) 
3,550 31.6 259,244 35.5 
Higher school or leaving certificate 
(or equivalent) 
1,861 16.6 130,266 17.9 
Trade/apprenticeship/certificate/diploma 2,219 19.8 120,034 16.5 
University degree/higher degree 1,643 14.6 93,033 12.8 
Missing data 96 0.9 37,320 5.1 
Employment       
No paid work 4,616 41.1 20,710 4.6 
Part-time 3,978 35.4 202,324 45.3 
Full-time 2,554 22.8 212,598 47.6 
Missing data 78 0.7 10,839 2.4 
Weekly household income 
$0-$499 pw 1,672 14.9 N/A  
$500-$699 pw 1,304 11.6 N/A 
$700-$999 pw 1,470 13.1 N/A 
$1000-$1499 pw 1,634 14.6 N/A 
$1500+ pw 1,458 13.0 N/A 
Missing data 3,688 32.8 N/A 
Ability to manage on available income 
Impossible/always difficult 1,253 11.2 N/A 
Difficult sometimes 3,020 26.9 N/A 
Not too bad 4,819 43.0 N/A 
Easy 1,992 17.8 N/A 
Missing data 142 1.2 N/A 
Marital status    
Married/de facto 9,099 81.1 508,781 69.8 
Separated/divorced 1,389 12.4 122,855 16.8 
Widowed 339 3.0 25,146 3.4 
Never married 339 3.0 30,126 4.1 
Missing data 60 0.5 47,085 6.5 
Area of residence     
Remote/very remote 485 4.3 120,559 16.5 
Outer regional 2,321 20.7 46,228 6.3 
Inner regional 4,537 40.4 40,706 5.6 
Major city 3,804 33.9 522,292 71.6 
Missing data 79 0.7 29 0.0 
*Source: [191, 194] 
N/A: data not available 
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Comparisons between health behaviours and self-rated health of the 
ALSWH sample and National Health Survey data from Australian women 
 
Data from the 2004/2005 National Health Survey (NHS) were obtained using a 
Confidentialised Unit Record File (CURF) supplied by the Australian Bureau of Statistics. 
[194]  As these data are available by age (as a continuous variable) it was possible to 
compare smoking status, physical activity and self-rated health with ALSWH data. 
However, data were only available for 2004/2005. 
 
 
Women who participated in the ALSWH had more favourable health related behaviours 
and better health than NHS participants. While there was little difference in smoking 
status between the ALSWH participants and women who responded to the NHS, fewer 
ALSWH participants reported being sedentary and more reported high levels of physical 
activity, see Table 2.4. Although it is important to note that while the physical activity 
questions were the same in the ALSWH and NHS surveys, the response period 
differed: it covered two weeks in the NHS and one week in ALSWH. This may have 
accounted for the differences. 
  
The derivation of the ALSWH physical activity is described in full in Chapter Seven where it 
is first used. That the ALSWH participants reported better health than NHS respondents 
was not unexpected. While the ALSWH women were randomly selected from the Health 
Insurance Commission database, participation in the ALSWH 
was voluntary.  It is common for people who participate in epidemiological research to be 
healthier than those who do not participate. This “healthy volunteer” effect has been 
previously observed in similar longitudinal studies. [195-197] 
 
Data management 
All analyses were conducted using SPSS Statistics Version 19 (originally called the 
Statistical Package for the Social Sciences and later called Statistical Product and 
Service Solutions). [199] All data were confidential and de-identified. Analyses that 
involved location of residence required the geographical coordinates of women‟s 
addresses. To protect participant‟s confidentiality, these variables were created and 
provided by the ALSWH data manager in separate files. Geocoded data were 
available for addresses provided in 1998, 2001, 2005 and 2007 (Surveys 2 to 5). 
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Table 2.4: Health characteristics of the 1946-1951 ASWH cohort in 2001 and age 
matched 2004/05 National Health Survey data from Australian women 
 
ALSWH 2004/05 National 
Health Survey* 
n % n % 
Smoking status 
Never smoked 6,017 53.6 410,914 56.0 
Ex-smoker 3,562 31.7 214,501 29.2 
Current smoker 1,594 14.2 108,057 14.7 
Missing data 53 0.5 0 0.0 
Level of physical activity     
Sedentary 1,936 17.2 227,934 31.1 
Low 3,968 35.3 285,640 38.9 
Moderate 2,168 19.3 201,490 27.5 
High 2622 23.4 18,408 2.5 
Missing data 532 4.7  0.0 
Self-rated health     
Excellent 1,168 10.4 126,458 17.2 
Very good 4,080 36.3 236,857 32.3 
Good 4,344 38.7 217,794 29.7 
Fair 1,379 12.3 99,517 13.6 
Poor 175 1.6 52,845 7.2 
Missing data 80 0.7 0 0.0 
*[198] 
N/A: data not available 
 
 
 
 
 
Some demographic variables were obtained from the first two surveys conducted in 1996 
and 1998. These were variables that do not change over time such as age left school and 
country of birth.  For Chapters Six and Seven, data were also used from Surveys 4 in 2004 
and 5 in 2007. In addition to the existing ALSWH created variables that were available for 
the 1946-1951 birth cohort, some variables were created for use in this thesis. A 
description of all variables is provided in the method section of the first chapter in which 
they are used, along with an account of how they were derived. 
 
 
Statistical analyses 
Descriptive statistics were calculated for all variables and are presented in the chapters in 
which they are first used.  Potential correlates were selected either on the basis of 
associations reported by other authors, or for their plausible association with the outcome 
variables.  Each chapter includes a detailed description of the statistical analyses used. 
Preliminary bivariate analyses were conducted prior to the analyses used to answer the 
research questions for each chapter. A p-value of ≤ 0.001 was used to select covariates. 
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To ensure the final analyses reported in Chapter Seven included all potentially important 
covariates, a more relaxed p-value of ≤ 0.05 was used.  Statistical significance was 
determined in all multivariable analyses using a p-value ≤ 0.001.  This stringent p-value 
was used because of the high likelihood of variables being statistically significantly 
associated due to the large sample size. [200] 
 
 
To ensure the results of the exploratory factor analyses conducted in Chapter Three were 
consistent, robust and replicable, the data were randomly split into two approximately 
equal samples (referred to as Sample A and Sample B). The data were also split for the 
analyses reported in Chapter Four. However the decision to split data for Chapter Four 
was made after the preliminary analyses were conducted. The initial findings appeared to 
vary inconsistently. The split analyses enabled additional criteria to be used to identify 
correlates. The criteria were that the regression coefficients were both similar, and 
statistically significant at p-value ≤ 0.001 in both samples. The preliminary results of the 
analyses reported in Chapters Five to Seven appeared stable, so data for the analyses of 
those chapters were not split. 
 
 
The principal statistical procedure used throughout this thesis was step-wise generalised 
linear regression modelling.  For multivariable regression analyses, unstandardized 
regression coefficients were reported because they are more straightforward to interpret, 
especially with categorical explanatory variables. [201]  For categorical explanatory 
variables, the coefficient represents a change from one category to the adjacent category 
being associated with a change of x (the value of the unstandardized regression 
coefficient) in the outcome variable.  For continuous explanatory variables, the coefficients 
are interpreted as a one-unit change in the explanatory variable being associated with a 
change of x (the value of the unstandardized regression coefficient) in the outcome 
variable.  For logistic and multinomial regression analyses odds ratios were reported. 
Confidence intervals of 99.9% are reported for the results of all regression analyses. 
To better understand neighbourhood cohesion, and ultimately its association with health, 
all models used a single outcome variable. Consequently, a number of models are 
described in most chapters. A brief overview of the main statistical analyses that were 
used in this thesis follows. 
 
 
 
 
 
25  
Summary of analyses conducted for each chapter 
Chapter Three presents the factor structure of the neighbourhood items and reports the 
psychometric properties of the measures of the identified dimensions of perceived 
neighbourhood cohesion. The analyses conducted were: 
1. Exploratory principal components analyses with varimax rotation: 
 
a) The 13 perceived neighbourhood cohesion items included in Survey 3 in 2001. 
b) The 13 perceived neighbourhood cohesion items plus the six Medical Outcomes 
Survey social support items. 
2. Calculation of summary scores 
 
a) Total of response scores weighted by the standardised scoring coefficients on 
that factor (standardised regression score). 
b) Sum of raw scores of items constituting each factor (additive score). 
 
 
 
The aim of Chapter Four was to identify which socio-demographic variables to adjust for 
when using perceived neighbourhood cohesion as an outcome variable. The analyses 
conducted were: 
1. Univariate regression analyses with each dimension of perceived neighbourhood 
cohesion as the outcome variables, and each socio-demographic variable as the 
explanatory variable. 
2. Multivariable regression with backward selection, where the dimension/s of perceived 
neighbourhood cohesion were the outcomes, and socio-demographic variables were 
explanatory. 
 
 
The aim of Chapter Five was to identify the psychosocial correlates of the dimension/s of 
perceived neighbourhood cohesion. The analyses conducted were: 
1. Correlation matrix to identify correlations r ≥ 0.80 among explanatory variables. 
 
2. Stepwise multivariable linear regression models to determine whether the explanatory 
variables were associated with the dimension/s of perceived neighbourhood cohesion. 
 
The aim of Chapter Six was to describe the development of a measure of internal 
migration (within Australia), and to determine whether migration was associated with 
health outcomes, health care utilisation, and whether migration and the dimension/s of 
neighbourhood cohesion were associated. The main analyses were: 
1. Univariate multinomial regression analyses where migration was the outcome variable, 
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and each socio-demographic, psychosocial, health, and health care utilisation variable 
was explanatory. 
2. Multinomial logistic regression analyses where migration was the outcome, and the 
dimension/s of perceived neighbourhood cohesion were explanatory. 
3. Linear regression analyses where the dimension/s of perceived neighbourhood 
cohesion were the outcomes and the migration variables were explanatory. 
 
 
The aim of Chapter Seven was to determine whether the dimension/s of perceived 
neighbourhood cohesion were associated with health outcomes after appropriately 
adjusting for covariates and confounding. The main analyses were: 
1. Step-wise logistic regression analyses where the health outcome was dichotomous. 
 
2. Step-wise linear regression analyses where the health outcome was continuous. 
The explanatory variables for these analyses were the dimension/s of perceived 
neighbourhood cohesion. 
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Chapter Three: Dimensions of perceived neighbourhood 
cohesion 
 
This chapter builds on issues raised in Chapter One with respect to the measurement of 
perceived neighbourhood cohesion. The primary aim of this chapter was to determine 
whether the neighbourhood cohesion questions from the Australian Longitudinal Study on 
Women‟s Health (ALSWH) represented one or more dimensions, and whether social 
support was one of them. The findings of this chapter add to current knowledge regarding 
the dimensionality of perceived neighbourhood cohesion and illustrate the importance of 
assessing the adequacy of measures for any given sample. The findings have 
implications for the way perceived neighbourhood cohesion is used to answer the 
remaining research questions addressed in this thesis. 
 
 
 
Introduction 
Compared to the large number of publications reporting associations between 
neighbourhood cohesion and health, there are few that focus on the measurement of 
neighbourhood cohesion.  Measures of neighbourhood cohesion can include questions 
related to: trust, reciprocity, neighbourhood safety, helpfulness of neighbours, collective 
efficacy, social participation, civic participation, psychological sense of community, sense 
of belonging, social cohesion and neighbourhood cohesion. Authors report using between 
one and 18 questions or indicators to measure neighbourhood cohesion.  For obvious 
reasons, single questions represent a single dimension of neighbourhood cohesion. 
However, any given set of questions could represent one or more dimensions of 
neighbourhood cohesion.  Figure 3.1 shows a brief summary of selected measures of 
neighbourhood cohesion and their dimensions. The figure illustrates the diversity of terms 
used, and differences in how authors conceptualise the dimensions of neighbourhood 
cohesion. 
 
 
It is common in epidemiological research to use uni-dimensional measures that consist of 
relatively similar items. [202]  The questions of a uni-dimensional measure all relate to the 
same underlying construct. The term „construct‟ is used when authors measure an 
abstract concept that has no universal meaning.[203]  Factor analysis is one of the most 
common methods of determining whether a set of survey questions measures one or more 
constructs. 
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Figure 3.1: Selected summary of scales used to measure neighbourhood cohesion 
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In factor analyses these constructs are represented by „factors‟.  Once factors are 
identified, psychometric statistics are used to assess the relationship among survey 
questions (called „items‟ in relation to the results of factor analyses), and their ability to 
adequately measure a construct. In this study, the identification of constructs using factor 
analyses equates with determining whether perceived neighbourhood cohesion has one or 
more dimensions. When the results of factor analyses are referred to, they are called 
factors. 
 
 
Measures may be theoretically or conceptually appropriate for the research question they 
are used to answer, however a consistent warning made by commentators is that 
neighbourhood cohesion is context-dependent, varying with how it is measured, the 
samples used and the time and place in which it is measured. [88, 91, 113-115, 206] 
Thus, response patterns to the same measures may vary over time, and across samples. 
This issue is illustrated by three Australian studies where factor analyses of the same 
items using different samples resulted in the identification of different dimensions and 
measures of neighbourhood cohesion. These are described next. 
 
 
Young and colleagues, [100], Turrell and colleagues [98], and Kavanagh and colleagues 
[207] all reported using 13 items from the 1998 Tasmanian Healthy Communities Survey 
to measure neighbourhood cohesion. [208] The items were originally drawn from the 
Australian Living Standards Study. [209]  All authors reported a factor analysis of the 
items, and found that the same two items related to feeling safe walking in the 
neighbourhood at night and children being safe during the day could be used to measure 
„perceived neighbourhood safety‟. [98, 100, 207]  The remaining items resulted in different 
measures of the neighbourhood cohesion dimensions. 
 
 
Using data from women aged 76 to 81 years (the 1921-1926 cohort of the ALSWH), the 
factor analysis conducted by Young and colleagues found evidence for a second factor of 
neighbourhood cohesion that they called „sense of belonging‟. [100] They dropped four of 
the 13 items due to cross, or low loadings on the factors. In a different sample, a factor 
analysis of the same items resulted in different factors. [98] 
 
 
Using a population based sample of Tasmanian adults aged 25 to 74 years, Turrell and 
colleagues found that the non-safety items loaded onto two other factors which they called 
„neighbourhood integration‟ and „neighbourhood alienation‟. They dropped one of the 
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same items that Young and colleagues did, plus two different items. The three items were 
excluded because they did not load clearly on any of the three factors. [98] The different 
factor solutions reported by Young and colleagues and Turrell and colleagues is consistent 
with the idea that neighbourhood cohesion is context specific and that the salience of the 
same 13 items were not universal across samples. 
 
 
The different findings described above indicate that studies using items from the Australian 
Living Standards Study [208, 210] should include a factor analysis as part of preliminary 
analyses.  Given the methodological problems that plague neighbourhood cohesion 
research, it seems prudent to consider whether available survey items represent one or 
more dimensions, and that measures are appropriate for the sample in which they are 
used. 
 
 
As described in Chapter One, a further conceptual issue is whether social support is a 
dimension of neighbourhood cohesion, or represents a separate construct.  It has been 
argued that the pathways by which neighbourhood cohesion influences health are similar 
to those for social support. [91, 119, 211]  Indeed, many authors use social support as an 
indicator of neighbourhood cohesion (for example, [42, 72, 212, 213]) and others use 
neighbourhood cohesion items to measure social support (for example [31]). While few 
studies have included a validated measure of social support, many measures of 
neighbourhood cohesion include items about the helpfulness of neighbours and whether or 
not support is available in the neighbourhood, see Figure 3.1. The assumption that 
neighbourhood cohesion and social support are the same, or at least related concepts 
seems logical given that both social support and neighbourhood cohesion relate to 
supportive social relationships. 
 
 
One of the major conceptualisations of social support is structural social support, which 
relates to social networks and ties. It is often called social integration.  Commonly used 
indicators of this form of social support include: marital status; frequency of contact with 
family, friends and neighbours; participation in group activities; and church or religious 
affiliations. [18, 179] This conceptualisation of social support overlaps with the dimensions 
of social capital that relate to social participation and social networks. [15, 214, 215] 
 
 
While the size of social networks has been associated with health, [18, 216-218] it appears 
that the functional value of social relationships is more consistently associated with health. 
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[13, 19, 44, 218-222] The other major conceptualisation of social support relates to its 
functional value. [18] Measures that asses the functional value of social support relate to 
whether people have access to, for example: someone from whom advice, information or 
practical assistance can be obtained; someone with whom leisure and recreational 
activities can be shared; and whether people have access to companionship, affection and 
love. [18-20] 
 
 
When a specific measure of social support has been included in studies of neighbourhood 
cohesion, it appears to add independent information in relation to health. [52, 108]  This 
suggests that social support and neighbourhood cohesion measure different constructs, 
rather than neighbourhood cohesion being social support “re-badged”, as was suggested 
by Szreter and Woolcock. [91]  Given the evidence linking social support to physiological 
processes, morbidity and mortality, [218, 223, 224] it is surprising that little attention has 
been given to determining whether the constructs of social support and neighbourhood 
cohesion are similar. This issue has implications for the specification of multivariable 
regression models, and the potential for biased estimates due to unmeasured 
confounding. [139] While authors increasingly provide an explanation for how their 
measures relate to social capital, empirical examinations of the dimensions of 
neighbourhood cohesion has received little attention. 
 
 
 
Optimising the measurement of neighbourhood cohesion 
If neighbourhood cohesion is a multi-dimensional construct, as many authors have 
suggested, [8, 13, 25, 55, 91] it follows that more specific information can be obtained if its 
dimensions are measured and analysed separately. While some authors report a factor 
analysis of the questions used to measure neighbourhood cohesion (for example [37, 50, 
52, 98, 225, 226], many do not, or at least do not report the results of factor analyses. [75, 
 
81] While this is appropriate for studies using only one or two items, some authors use 
many questions and appear to rely on the factor analyses and psychometrics such as 
Cronbach‟s alpha coefficient that were reported by the developers of the measures (for 
example [39, 94, 132, 227]). The Australian example of the three factor analyses of the 
same 13 neighbourhood cohesion items discussed above demonstrates that this approach 
can be unwise.  If an assessment of dimensionality is required, the Cronbach‟s alpha 
coefficient does not provide this information. Furthermore, Cronbach‟s alpha relates to the 
variability in item responses and can therefore differ across different samples. The 
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Cronbach‟s alpha coefficient does provide an indication of the internal consistency of items 
 
in a measure. Other statistics used to assess the internal consistency of a measure 
include the communality value and item to total correlations. [228-230] 
 
 
Another important issue in relation to making sense of associations between 
neighbourhood cohesion and health is determining the most appropriate method of 
combining item responses into one or more summary scores.  Summary scores that 
represent a set of items need to be both intuitively meaningful, and readily interpretable. 
There are two principal methods of calculating summary scores. The first is a simple 
additive score, where items are summed.  A limitation to this method is that the same 
score value will not necessarily be equivalent across scales of different lengths. This lack 
of equivalence also applies to regression coefficients when the summary scores are used 
in linear regression models. The benefits of additive scores are that they are easy to 
compute, and when used in linear regression analyses, associations are easy to interpret. 
[228, 230] 
 
 
The second common method used to derive a summary score is weighting items by their 
relative statistical importance to a measure. [230] This method is particularly useful when 
some items make a greater contribution than others to the construct being measured. 
Weighting items can also be based on theoretical knowledge and judgements. This 
approach can make it more difficult to interpret the results of regression analyses. [228, 
230, 231] Determining which method is most appropriate for any given set of survey 
items, and which will best facilitate interpretation of findings, is important preliminary work 
for any analysis. 
 
 
 
Aims 
The aims of this chapter were to determine whether the perceived neighbourhood 
cohesion and social support items included in the ALSWH represented one or more 
dimensions, and to determine a readily interpretable summary score for the dimensions 
identified. The chapter answers the questions: 
 Do the available perceived neighbourhood cohesion items measure one or more 
dimensions? 
 Are perceived neighbourhood cohesion and social support similar or related 
constructs? 
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 Can the available perceived neighbourhood cohesion items be reliably reduced to 
summary scores? 
 If so, what is the most useful method of deriving summary scores? 
 
 
 
On the basis of the factor analysis reported by Young and colleagues, [100] the ALSWH 
included a reduced set of nine items about perceived neighbourhood cohesion in Survey 4 
(in 2004). The above research questions were also examined in relation to the nine item 
version using 2001 data. If the same dimensions were identified they could be used in 
longitudinal analyses using data from 2001 and 2004. 
 
 
 
Methods 
Data 
The main analyses for this chapter used data collected in 2001 as part of Survey 3. 
Participants were then aged 50 to 55 years. A supplementary analysis used data collected 
in 2004 at Survey 4, when women were aged 53 to 58 years. The demographic 
characteristics of the full sample were presented in Chapter Two. Perceived 
neighbourhood cohesion data were available for 11,221 women in 2001. 
 
 
 
Measures 
 
Perceived neighbourhood cohesion 
The perceived neighbourhood cohesion items were drawn from the sense of community 
section of the Australian Living Standards Study. [209] Women were asked, “What do you 
think about the neighbourhood that you live in?  How much do you agree with the following 
statements?” A five point Likert response option was used for each statement, with 1 
(strongly disagree) and 5 (strongly agree) as the extremes. Table 3.2 shows the 13 
statements, the frequency of responses, missing data, plus the mean and standard 
deviations for each item. As mentioned above, a subset of these questions with items D, 
G, L and J omitted were asked at Survey 4 in 2004. 
 
 
Social support 
Social support was measured with an abbreviated version of the Medical Outcomes Study 
(MOS) Social Support Scale. [20] The scale consists of six items from the 19 item version, 
and measures the degree to which functional support is available.  The scale taps the 
domains of: emotional and informational support, e.g. the expression of empathic 
 34 
understanding and offering of advice/information, guidance or feedback that can provide a 
solution to a problem (items A and B); positive social interaction, e.g. companionship or the 
availability of others to share leisure and recreational activities (item C); tangible support, 
e.g. the offering of material aid or behavioural assistance (items D and E); and affectionate 
support, e.g. expressions of love and affection (item F).  Details are shown in Table 3.3.  
Following the preamble, “People sometimes look to others for companionship, assistance or 
other types of support”, respondents were asked “How often is each of the following kind of 
support available to you if you need it?”  Response options were on a five point scale with 1 
(none of the time) and 5 (all the time) as the extremes. The frequency of responses, 
missing data, mean and standard deviations for items are shown in Table 3.3. 
 
 
Statistical analyses 
Descriptive statistics including means and standard deviations were calculated. Exploratory 
principal components analyses with varimax rotation was used to identify the dimensions of 
perceived neighbourhood cohesion. An exploratory approach was taken because the goal 
was to identify the factor structure of the neighbourhood cohesion measure as used in this 
study.To examine the robustness of the factor analyses, cross validation was conducted by 
splitting the data into two approximately equal random samples (sample A: n=5,655 and 
sample B: n=5,566). Data from women with missing data for any neighbourhood items (n= 
1,087) were excluded after the data were split. 
 
 
 
Three principal components analyses with varimax rotation were conducted to answer the 
first two research questions. The first analysis included the full set of 13 perceived 
neighbourhood cohesion items available in 2001. The second included the full set of 13 
perceived neighbourhood cohesion items, plus the six social support items. The third 
(supplementary) analysis used nine items (omitting items D, G and L) and sought to 
replicate the findings of Young and colleagues. [100] 
 
 
Communality values (h2) can range from 0 to 1, with low values indicating that the item has 
a poor fit with the factor it loaded on. [228]  A communality value of greater than 0.5 was 
required for an item to be included in a factor. [230]  An item-to-total correlation of greater 
than 0.4 was also required for each item to be included in a factor. [230]  Higher item-to- 
total correlations indicate that the scale is internally consistent. [229]  The internal 
consistency of each factor was assessed also by examining Cronbach's alpha coefficient.  
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The reliability of the factor solution was assessed by examining the communalities and 
also the consistency of the factor solution across samples A and B. 
 
Two methods for calculating summary scores were applied to the results of the factor 
analysis.  Using data only from women with complete data, a score was calculated as the 
total of response scores weighted by the standardised scoring coefficients on that factor 
from the factor analysis. This is referred to as the „standardised regression score‟. The 
second score was the sum of raw scores of items constituting each factor. This is referred 
to as the „additive score‟.  Items were not weighted prior to calculating the summary scores 
because there was no reason to believe that any given item was more theoretically 
relevant to perceived neighbourhood cohesion than any other item. [230]  Pearson‟s 
product moment correlations were calculated for the perceived neighbourhood cohesion 
and social support summary scores. 
 
 
 
Results 
The demographic characteristics of the women who answered the perceived 
neighbourhood cohesion questions in 2001 are shown in Table 3.1. The majority of 
women were born in Australia. While 16.5% of women had no formal educational 
qualification, 31.6% of women had a school certificate, and 34.4% had post-secondary 
school qualifications. The majority of women were not in full-time paid employment, and 
annual household incomes were evenly spread, although almost 32.8% of women did not 
answer the income question. Most women found it “not too bad” (43.0%) or “sometimes 
difficult” (26.9%) to manage on their available income. The majority of women (81.6%) 
were married or in de-facto relationships and 74.3% lived in inner regional areas or major 
cities. 
 
 
The majority of women agreed or strongly agreed that: they liked living where they lived; 
neighbours treated them with respect; and children were safe walking around during the 
day.  Almost half were good friends with people in the neighbourhood.  More than a third 
were ambivalent (providing the response of “neutral”) regarding: feeling sorry if they had to 
move away; having a lot in common with people in the neighbourhood; being good friends 
with people in the neighbourhood; and getting involved in local issues. Table 3.2 shows 
the frequencies of responses to the first six perceived neighbourhood cohesion items. 
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Less than a third of women agreed that hardly anyone would notice if they moved away. 
Most agreed, or strongly agreed that it was safe to walk around the neighbourhood at 
night. Table 3.2 shows the frequencies of responses to the last seven perceived 
neighbourhood cohesion items. Most women disagreed that people in the neighbourhood 
made it a difficult place to live, see Table 3.2. 
 
 
Table 3.1: Demographic characteristics of the sample in 2001(n=11,221, Survey 3) 
 
n % 
Country of birth 
Australia 8,600 76.6 
Other English speaking country 1,497 13.3 
Non-English speaking European country 658 5.9 
Asia 243 2.2 
Other 93 0.8 
Missing data 130 1.2 
Highest qualification 
No formal qualifications 1,857 16.5 
School or intermediate certificate (or equivalent) 3,550 31.6 
Higher school or leaving certificate (or equivalent) 1,861 16.6 
Trade/apprenticeship/certificate/diploma 2,219 19.8 
University degree/higher degree 1,643 14.6 
Missing data 91 0.8 
Employment 
No paid work 4,616 41.1 
Part-time 3,978 35.5 
Full-time 2,554 22.8 
Missing data 73 0.6 
Annual household income 
$0-$499 pw 1,672 14.9 
$500-$699 pw 1,304 11.6 
$700-$999 pw 1,470 13.1 
$1000-$1499 pw 1,634 14.6 
$1500+ pw 1,458 13.0 
Missing data 3,683 32.8 
Ability to manage on available income 
Impossible/always difficult 1,253 11.2 
Difficult sometimes 3,020 26.9 
Not too bad 4,819 43.0 
Easy 1,992 17.7 
Missing data 137 1.2 
Marital status 
Married/de facto 9,099 81.1 
Separated/divorced 1,389 12.4 
Widowed 339 3.0 
Never married 339 3.0 
Missing data 55 0.5 
Area of residence 
Remote/very remote 485 4.3 
Outer regional 2,321 20.7 
Inner regional 4,537 40.4 
Major city 3,804 33.9 
Missing data 74 0.7 
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Table 3.2: Frequencies of responses to perceived neighbourhood cohesion items  
 
Response option and numeric coding 
  Strongly 
disagree 
1 
Disagree 
 
2 
Neutral 
 
3 
Agree 
 
4 
Strongly 
agree 
5 
Missing 
data 
Item mean 
score 
per item 
Item n % n % n % n % n % n % (SD) 
A I would be really sorry if I had 
to move away from the 
people in my neighbourhood 
531 4.7 1,104 9.8 4,631 41.3 3,076 27.4 1,715 15.3 164 1.5 3.39 (1.02) 
B I have a lot in common with 
people in my neighbourhood 
520 4.6 1,749 15.6 5,040 44.9 2,966 26.4 771 6.9 175 1.5 3.16 (0.93) 
C I generally trust my 
neighbours to look out for 
property 
253 2.3 547 4.8 1,789 15.9 6,076 54.1 2,412 21.5 144 1.3 3.41 (0.88) 
D People in my neighbourhood 
make it a difficult place to 
live 
3,920 34.9 4,942 44.0 1,564 13.9 409 3.6 174 1.5 212 1.9 4.09 (0.88) 
E I am good friends with many 
in this neighbourhood 
325 2.9 1,417 12.6 3,789 33.8 4,368 38.9 1,134 10.1 188 1.7 3.41 (0.94) 
F I like living where I live 159 1.4 327 2.9 1,324 11.8 5,614 50.0 3,658 32.6 139 1.2 4.11 (0.83) 
G I have little to do with people 
in this neighbourhood 
1,077 9.6 3,276 29.2 2,374 21.1 3,693 32.9 610 5.4 191 1.7 3.05 (1.11) 
H My neighbours treat me with 
respect 
62 0.6 160 1.4 2,166 19.3 7,160 63.8 1,490 13.3 183 1.6 3.89 (0.65) 
I Children are safe walking 
around the neighbourhood 
during the day 
84 0.7 398 3.5 1,364 12.2 7,101 63.3 2,085 18.6 189 1.7 3.97 (0.72) 
J I get involved with most local 
issues 
674 6.0 2775 24.7 4,968 44.3 2,257 20.1 327 2.9 220 2.0 2.89 (0.90) 
K People in this 
neighbourhood are very 
willing to help each other 
186 1.7 750 6.7 3,894 34.7 5,233 46.6 988 8.8 171 1.5 3.55 (0.81) 
L If I no longer lived here, 
hardly anyone would notice 
770 6.9 4,260 37.9 2,965 26.4 2,546 22.7 504 4.5 176 1.6 3.20 (1.02) 
M It is safe to walk around the 
neighbourhood at night 
474 4.2 1,835 16.3 2,413 21.5 5,332 47.5 1,016 9.1 151 1.4 3.41 (1.01) 
SD = standard deviation 
 The majority of women reported that most, or all of the time they had access to each of the 
six types of social support. Table 3.3 shows the frequencies of responses to the social 
support items. 
 
 
Factor analysis of 13 perceived neighbourhood cohesion items 
The factor analysis of the set of 13 items about perceived neighbourhood cohesion that 
were available in 2001 resulted in three factors. The neighbourhood items represented the 
dimensions which were named „neighbourhood „safety‟, „connection‟ and „attachment‟. 
Factor loadings of between 0.84 and 0.55 indicated good clustering of items. There were 
low cross loadings in the rotated factor matrix, see Table 3.4. This solution explained 
59.9% of data variability.  Communalities were 0.52 to 0.72, and item-to-total correlations 
ranged from 0.47 to 0.71 (the lowest item-to-total correlations were for the two safety 
items). The Cronbach‟s alpha coefficients for the three factors ranged from 0.62 to 0.84, 
see Table 3.4. The results for Samples A and B were extremely similar, therefore only the 
results for Sample A are shown. Table A2.1 in Appendix 3 shows the results for both 
Samples A and B. 
 
 
Factor analysis of 13 perceived neighbourhood cohesion and six social 
support items 
A factor analysis was conducted with the six social support and the 13 perceived 
neighbourhood cohesion items to determine whether the results of the first factor analysis 
changed with the addition of social support. This resulted in four distinct factors with low 
cross loadings. The rotated factor matrix is shown in Table 3.5. The social support items 
loaded on one factor, and the neighbourhood items loaded across the same three factors 
that were reported above.  The factor loadings were between 0.90 and 0.56, indicating 
good clustering of items. This solution explained 64.1% of data variability.  Communalities 
were 0.52 to 0.81 and item-to-total correlations ranged from 0.46 to 0.84. The lowest item- 
to-total correlations were for the two safety items. The Cronbach‟s alpha coefficients for 
the factors ranged from 0.64 to 0.81 for the perceived neighbourhood factors. The 
Cronbach‟s alpha coefficient for the social support factor was 0.92, see Table 3.5. The 
cross-validation of the factor solution in Sample B produced extremely similar results. 
Table A2.2 in Appendix 2 shows the results for both Samples A and B. 
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 Table 3.3: Frequencies of responses to MOS Social Support Items 
 
Response option and numeric coding 
 None of the 
time 
1 
A little of the 
time 
2 
Some of the 
time 
3 
Most of the 
time 
4 
All of the 
time 
5 
Missing 
 
data 
Item mean 
score (SD) 
Item n % n % n % n % n % n % 
A Someone to share your most 
private worries 
889 7.9 1,510 13.5 1,506 13.4 2,945 26.2 4,242 37.8 129 1.1 3.73 (1.31) 
B Someone to turn to for 
suggestion about how to deal 
with a personal problem 
719 6.4 1,622 14.5 1,592 14.2 3,109 27.7 4,035 36.0 144 1.3 3.73 (1.27) 
C Someone to do something 
enjoyable with 
300 2.7 1,059 9.4 1,965 17.5 3,528 31.4 4,250 37.9 119 1.1 3.93 (1.09) 
D Someone to take you to a 
doctor if you need it 
994 8.9 1,303 11.6 1,221 10.9 3,139 28.0 4,395 39.2 169 1.5 3.78 (1.32) 
E Someone to help you if you 
are confined to bed 
1513 13.5 1,618 14.4 1,755 15.6 2,890 25.8 3,245 28.9 200 1.8 3.43 (1.38) 
F Someone to love and make 
you feel wanted 
620 5.5 939 8.4 1,218 10.9 2,600 23.2 5,732 51.1 112 1.0 4.07 (1.21) 
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 Items 1 2 3 h  i - T 
Perceived neighbourhood safety: 
M It is safe to walk around the neighbourhood at night 
I Children are safe walking around the neighbourhood during the day 
  
.10 .09 
.07 .27 
 
.72 
.70 
 
.47 
.47 
.84 
.79 
Neighbourhood connection 
G I have little to do with people in this neighbourhood* >.00 
E I am good friends with many in this neighbourhood .05 
J I get involved with most local issues .27 
L If I no longer lived here, hardly anyone would notice* .04 
B I have a lot in common with people in my neighbourhood .01 
K People in this neighbourhood are very willing to help each other .27 
  
.25 
.36 
-.08 
.25 
.51 
.45 
 
.65 
.67 
.57 
.52 
.62 
.58 
 
.68 
.71 
.46 
.59 
.63 
.62 
.77 
.73 
.70 
.68 
.59 
.55 
Neighbourhood attachment  
.53 
.53 
.52 
.56 
.62 
 
.50 
.55 
.57 
.59 
.59 
D People in my neighbourhood make it a difficult place to live* .14 .07 
F I like living where I live .15 .12 
H My neighbours treat me with respect .13 .37 
C I generally trust my neighbours to look out for property .19 .29 
A I would be really sorry if I had to move away from the people in my -.03 .48 
neighbourhood 
.71 
.71 
.64 
.63 
.62 
Eigenvalues 1.50 3.22 3.00  
Percent of variance 12.08 24.75 23.04 
Cronbach‟s alpha coefficients 0.62 0.84 0.78 
 
Table 3.4: Factor loadings, communalities (h2), item to total correlation (i-T) and percent of variance for factor extraction and 
varimax rotation of 13 neighbourhood items 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
h
2 
= communalities 
i - T = item to total correlation 
* Items reverse coded 
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 Items 1 2 3 4 h  i - T 
MOS Social Support Scale 
Support/share most private worries 
Support/suggestion for personal problem 
Support/do something enjoyable with 
Support/take you to a doctor 
Support/if confined to bed 
Support/love and make you feel wanted 
  
.02 .08 .09 
.02 .07 .11 
.04 .10 .12 
.03 .04 .08 
.02 .02 .06 
.05 .09 .10 
 
.81 
.80 
.77 
.70 
.67 
.64 
 
.74 
.77 
.84 
.83 
.81 
.71 
.90 
.88 
.86 
.83 
.81 
.78 
Perceived neighbourhood safety: 
M It is safe to walk around the neighbourhood at night .05 
I Children are safe walking around the neighbourhood during the day .06 
  
.10 .10 
.10 .30 
 
.73 
.70 
 
.47 
.47 
.84 
.78 
Neighbourhood connection 
G I have little to do with people in this neighbourhood* .06 -.02 
E I am good friends with many in this neighbourhood .06 .03 
J I get involved with most local issues .04 .26 
L If I no longer lived here, hardly anyone would notice* .09 .02 
B I have a lot in common with people in my neighbourhood .10 -.01 
K People in this neighbourhood are very willing to help each other .10 .25 
  
.24 
.35 
-.8 
.24 
.50 
.44 
 
.65 
.67 
.58 
.53 
.62 
.58 
 
.69 
.72 
.46 
.60 
.64 
.62 
.77 
.73 
.71 
.68 
.60 
.56 
Neighbourhood attachment 
D People in my neighbourhood make it a difficult place to live* .09 .13 .08 
F I like living where I live .14 .13 .12 
H My neighbours treat me with respect .09 .17 .29 
C I generally trust my neighbours to look out for property .12 .11 .38 
A I would be really sorry if I had to move away from the people in my .09 -.05 .49 
neighbourhood 
  
.54 
.53 
.52 
.56 
.62 
 
.51 
.55 
.57 
.60 
.60 
.71 
.69 
.63 
.63 
.61 
Eigenvalues 6.30 1.03 3.51 1.35  
Percent of variance 23.03 8.05 17.14 16.10 
Cronbach‟s alpha coefficients 0.92 0.64 0.78 0.81 
 
Table 3.5: Factor loadings, communalities (h2), item to total correlation (i-T) and percent of variance for factor extraction and 
varimax rotation of social support and 13 neighbourhood items 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
h
2 
= communalities 
i - T = item to total correlation 
* Items reverse coded 
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Factor analysis of the nine items reported by Young and colleagues 
Two factors were extracted using the reduced set of nine items that were reported by 
Young and colleagues. [100]  The same two safety items loaded on one factor. The 
remaining seven items clustered together representing a more general perceived 
neighbourhood cohesion factor that Young and colleagues called „sense of belonging‟. 
[100] The rotated factor matrix is shown in Table A2.3 in Appendix 3. While the factor 
loadings of between 0.84 and 0.60 indicated good clustering of items, items F and H had 
communalities below the desired level of 0.50. The findings were the same when social 
support was added. These results are shown in Table A2.3, Appendix 2. 
 
 
Derivation of summary scores 
The additive summary scores had positive values and the distributions were approximately 
normal.  Because the regression scores were standardised (with a mean of zero), values 
included both positive and negative values. Descriptive statistics for both the additive 
summary and standardised regression are shown in Table 3.6. 
 
 
Table 3.6: Descriptive statistics and proportions of missing data for neighbourhood 
factor summary scores 
 
 
 
 
Perceived neighbourhood safety 
 
Min Max Mean (SD) Median Missing data 
n (%) 
 
Additive score 2.00 10.00 7.38 (1.48) 8.00 2 (0.02%) 
Regression score -4.60 2.88 0 (1.00) 0.13 653 (5.90%) 
Neighbourhood connection 
Additive score 6.00 30.00 19.26 (4.23) 19.00 2 (0.02%) 
Regression score -3.80 3.05 0 (1.00) 0.02 653 (5.90%) 
Neighbourhood attachment 
Additive score 5.00 25.00 19.38 (3.12) 20.00 2 (0.02%) 
Regression score -4.91 3.22 0 (1.00) 0.04 653 (5.90%) 
Social support      
Additive score 6.00 30.00 22.68 (6.40) 24.00 2 (0.02%) 
Regression score -2.62 1.12 0 (1.00) 0.19 347 (3.12%) 
 
 
 
 
The correlation between the neighbourhood connection and attachment scores was 
moderately high (r = 0.69), while the correlations between safety and the other two scores 
were substantially lower.  Social support was not highly correlated with any of the 
perceived neighbourhood cohesion scales.  By nature of their derivation, the regression 
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scores for scales were uncorrelated. Table 3.7 shows the correlations between each of 
the additive summary scale scores. 
 
 
 
Table 3.7: Correlation matrix of perceived neighbourhood cohesion variables and 
social support 
 
  
Safety 
 
Connection 
 
Attachment 
Social 
support 
Perceived neighbourhood safety 1.00    
Neighbourhood connection 0.29 1.00   
Neighbourhood attachment 0.34 0.69 1.00  
Social support 0.12 0.21 0.27 1.00 
 
 
 
Discussion 
Principal findings 
The 13 perceived neighbourhood cohesion items included in Survey 3 (in 2001) of the 
ALSWH measure three different, but related dimensions. To reflect item content, these 
were named „perceived neighbourhood safety‟, „neighbourhood connection‟ and 
„neighbourhood attachment‟. These names are similar to those used by Wilkinson and 
other authors whose scales have included similar items. [94, 99, 132]  Terms were 
avoided that are frequently used for, or imply neighbourhood cohesion as a collective 
attribute because the data were from individual women and there was no natural way to 
cluster the data geographically.  Social support was a separate, but correlated construct. 
 
 
The nature of the social support items had little similarity to the perceived neighbourhood 
cohesion items. Therefore the assumption that social support is one dimension of 
perceived neighbourhood cohesion is not supported in these data. The psychometric 
properties of the factors were acceptable, so the factors represent appropriate measures 
of perceived neighbourhood safety, connections and attachment for this sample of women. 
This was confirmed by the same factor structure in two randomly selected sub-sets of 
data. 
 
 
 
The findings reported in this chapter differ from those of other authors who have used the 
same survey questions for neighbourhood cohesion. The different findings support the 
assertion that neighbourhood cohesion is context dependent, and has different meanings 
for different populations. [88, 91, 113-115] 
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The consistency of the factor measuring perceived neighbourhood safety between this and 
other studies and samples, may be because it only consists of two items which both 
included the word “safe”.  It may also be because safety is a universal concern for people. 
However, qualitative research suggests that the salience of neighbourhood safety may 
differ across socioeconomically diverse neighbourhoods. [232, 233]  In their analysis of 
place effects in the context of Maslow‟s hierarchy of needs, [234] Macintyre and 
colleagues noted that in relation to health, safety is more important than social networks 
and relationships. [235] While the same perceived neighbourhood safety factor identified 
in this chapter was also identified by Young et al [98], Turrell et al [100] and Kavanagh et 
al [207], who as described previously used the same items, the remaining 11 items loaded 
on to different factors.” 
 
Using ALSWH data from women aged 76 to 81 years (born in 1921-1926), Young and 
colleagues found that seven items represented a uni-dimensional measure that they called 
„sense of belonging‟. [100] They dropped items D, G, J and L due to cross-loadings and 
high proportions of missing data. [100]  The dropped items related to people in the 
neighbourhood making it a difficult place to live (item D), having little to do with people in 
the neighbourhood (item G), getting involved in local issues (item J) and no-one noticing if 
the respondent no longer lived in the neighbourhood (item L). Compared to the sample 
used in the analyses reported in this chapter, the women whose data were used by Young 
and colleagues were older (76-81 versus 50-55 years of age), and included a higher 
proportion of women who found it impossible to manage on their available income (25% 
versus 11.2%). [100]  It is possible that health or mobility issues could have contributed to 
the response patterns reflected in the low or cross-loading of items that were reported by 
Young. [100] 
 
 
Two other authors who used the same 13 items also found different factor solutions to the 
one reported in this chapter, and also the one reported by Young and colleagues. [100] 
Using data from men and women aged 25 to 74 years living in the Australian state of 
Tasmania, Turrell and colleagues, and also Kavanagh and colleagues found a three factor 
solution. [98, 207] The first was the same safety factor identified in this chapter, and also 
by Young and colleagues. [98, 100, 207]  The other two factors represented constructs 
they called „neighbourhood integration‟ (items A, B, C E, F, H) and „neighbourhood 
isolation‟ (items L and G).  Items D, J and K were dropped. These items related to: people 
in the neighbourhood making it a difficult place to live (item D); having little to do with 
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people in the neighbourhood (item J); and the helpfulness of neighbours (item K). Another 
study by the same authors reported using the same three factors but named the third 
factor (consisting of items L and G) „neighbourhood alienation‟. [207]  Turrell and 
colleagues did not report individual demographics, so the possibility that sample 
characteristics influenced their findings could not be considered. [98] The age range of 
participants reported by Kavanagh and colleagues was 18 to 97 years. [207]  The samples 
in both the Turrell, and Kavanagh studies were considerably more heterogeneous than the 
one used in the study reported in this chapter. It is possible that women aged 50 to 55 
years perceive their neighbourhood social environment differently to women of other age 
groups, and also differently to men. Indeed, there is some evidence that older people and 
women perceive their neighbourhoods to be more cohesive than younger people and men. 
[52, 55-59, 135, 186, 187] 
 
 
Of the three studies discussed above, only Young and colleagues reported that there were 
high levels of missing data for the items they dropped. [100] This was not the case for the 
same items in the study reported in this chapter. Young and colleagues suggested that 
the items they dropped had limited salience to their sample, and that this may have led to 
the high rates of missing data for those items. [100] While there were similar amounts of 
missing data for all items using data from the 1946-1951 cohort used in this thesis, 44.3% 
of women provided a neutral response to the item related to getting involved in local issues 
(item J).  Despite this, the item loaded well on to the neighbourhood connection factor. 
Turrell and colleagues, and Kavanagh and colleagues did not discuss possible 
explanations for the cross-loading of deleted items. [98, 207]. While the Cronbach‟s alpha 
coefficient for each factor was reported, the focus of the studies reported by those authors 
were associations between neighbourhood cohesion and mortality, and self-rated health 
respectively. [98, 207]. The factor analysis findings were briefly reported in relation to 
study methods. Therefore it is difficult to draw conclusions regarding why the findings 
differed across studies.  Another sample-related difference between the study reported in 
this chapter and those of Turrell and colleagues, and Kavanagh and colleagues was that 
the ALSWH oversampled women living in regional and remote areas. 
 
 
Regarding residential location, Turrell and colleagues found an association between 
greater remoteness (measured by the Accessibility/Remoteness Index of Australia, [236]) 
and higher levels of perceived neighbourhood safety, and lower levels of neighbourhood 
isolation . [98] International research has also found an association between rural 
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residence and more positive perceptions of neighbourhood cohesion. Compared to 
people living in rural locations, people who live in cities report lower levels of 
neighbourhood cohesion. [134, 164]  If perceptions of neighbourhood cohesion differ for 
people living in rural and urban areas, the findings reported in this chapter may have been 
affected by over 60% of the sample living outside major cities. 
 
 
The relatedness of perceived neighbourhood cohesion and social 
support 
Some commonly used measures of neighbourhood cohesion measures are similar to 
social support. However at face value, only two of the ALSWH questions on perceived 
neighbourhood cohesion appear similar to the type of questions used to measure social 
support.  Perhaps it is not surprising that the factor analysis of the 13 perceived 
neighbourhood cohesion and six social support items showed that social support was a 
distinct construct. Social support was however, moderately correlated with neighbourhood 
connection and attachment.  Young and colleagues also found their „sense of belonging‟ 
scale to be correlated with social support. [100]  Other authors have found that social 
support adds unique information in multivariable regression models for associations 
between perceived neighbourhood cohesion and health. [52, 108]  Further investigation 
into the association between perceived neighbourhood cohesion and social support may 
improve our understanding of perceived neighbourhood cohesion and how it might affect 
health. 
 
 
Psychometric properties of the perceived neighbourhood cohesion 
factors 
The communalities and item-to-total correlations were acceptable. [228-230] The 
Cronbach‟s alpha coefficient for the safety factor was on the low side at 0.62, however 
alpha is dependent on both the magnitude of correlations of items within the factor, and 
the number of included items (adding items increases the coefficient).  For this reason this 
coefficient value is considered acceptable. [230]  These findings show that all 13 perceived 
neighbourhood cohesion items contribute to one of three perceived neighbourhood 
cohesion factors. 
 
 
The additive summary scores for the factors were moderately correlated. This indicates 
that the three factors measure related aspects of perceived neighbourhood cohesion with 
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limited content redundancy. [230]  The method used to calculate the regression scores 
meant that they were uncorrelated. In both the additive and standardised regression 
summary scores, higher scores indicated greater levels of perceived neighbourhood 
safety, connection, and attachment, and also social support. 
 
 
All the summary scores had approximately normal distributions, so both the additive and 
standardised regression summary scores had comparable utility as continuous variables. 
The additive summary scores had only positive values, so they are intuitively logical and 
easy to interpret. The range of standardised regression summary scores included 
negative values. While the regression scores could be rescaled, doing so would hinder 
the interpretation of more complex analyses. [237]  For these reasons, the additive 
summary scores are used in analyses of perceived neighbourhood safety, connection and 
attachment, and also social support. 
 
 
Strengths and limitations 
A strength of the findings reported here was that they were replicated using two randomly 
selected non-overlapping samples of the data. The set of 13 perceived neighbourhood 
cohesion items collectively contain more information than many published neighbourhood 
cohesion measures, and more information than the ones reported by Young and 
colleagues, Turrell and colleagues and Kavanagh and colleagues. [98, 100, 207]  The 
summary scores for the three perceived neighbourhood cohesion factors reported in this 
chapter should provide more insight into the dimensions of perceived neighbourhood 
cohesion that are influential to health than is possible for shorter measures. 
 
 
It is a limitation of the research reported in this chapter that the perceived neighbourhood 
cohesion items appear to be context specific (for example reflecting the actualities of rurality - 
major city versus rural Australia) and may not be comparable with other studies within 
different countries. However, the scales are reliable for this sample of Australian women who 
were born in 1946-1951. 
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Conclusion and implications 
This chapter showed that the perceived neighbourhood cohesion items available for use in 
this study represented three dimensions. Social support was distinct from perceived 
neighbourhood safety, connection and attachment. It found that the items could be 
reduced to summary scores corresponding to three dimensions of perceived 
neighbourhood cohesion. The additive summary scores for perceived neighbourhood 
safety, connection and attachment are used in the statistical analyses in all subsequent 
chapters. Further investigation into associations between social support and the three 
dimensions of perceived neighbourhood cohesion is warranted. 
 
 
Whether the demographic characteristics of the ALSWH participants were associated with 
perceived neighbourhood cohesion as measured by the three dimensions identified in this 
chapter remains to be explored.  Chapter Four explores associations between a wide 
range of demographic and social characteristics and each of the three dimensions of 
perceived neighbourhood safety, connection and attachment. 
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Chapter Four: Associations between social and 
demographic characteristics and perceived 
neighbourhood cohesion 
 
 
Chapter Three identified three dimensions of perceived neighbourhood cohesion. This is 
the first of three chapters to identify correlates of perceived neighbourhood safety, 
connection and attachment. This chapter examines a range of social and demographic 
variables in relation to the three dimensions of perceived neighbourhood cohesion. The 
correlates identified in this chapter will be adjusted for in analyses where the perceived 
neighbourhood cohesion variables are used as outcome variables. This chapter extends 
the work of other authors by using multivariable regression analyses with backward 
variable selection to identify a parsimonious set of correlates for each of the three 
dimensions of perceived neighbourhood cohesion. 
 
 
Introduction 
Neighbourhood cohesion is rarely treated as an outcome variable in public health 
research. This also appears to be the case in other academic disciplines. To identify 
studies that might inform the choice of socio-demographic variables, both neighbourhood 
cohesion (measured as a collective characteristic, see Appendix 1 for more detail) and 
perceived neighbourhood cohesion (an individual characteristic, see Appendix 1) are 
discussed in this introduction. Limited multivariable associations have been reported, and 
the findings are not consistent.  Because neighbourhood cohesion is usually an 
explanatory variable, socio-demographic variables that are known to be associated with 
health (or other outcomes) are routinely adjusted for in multivariable analyses.  The 
bivariate associations between neighbourhood cohesion and demographic variables 
reported in the literature are reasonably consistent. However, there are inconsistencies in 
previous research in the type and measurement of included socio-demographic variables 
which may affect the reported associations. 
 
 
Higher levels of education, employment, income, and owning a home are associated with 
higher levels of neighbourhood cohesion. [93, 94, 109, 132, 134-136]  Similarly, living in a 
neighbourhood with a higher socioeconomic position tends to be associated with higher 
levels of neighbourhood cohesion. [50, 94, 132]  Residents of neighbourhoods in urban 
areas also tend to perceive their neighbourhoods as having less cohesion than people 
living in rural areas do. [100, 134, 164-166] Some studies have reported that marriage is 
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associated with greater perceived neighbourhood cohesion, with a gradient tending 
towards lower levels of cohesion reported by those in de-facto relationships, and even 
lower levels reported by those who live alone. [137, 238]  However, studies using different 
measures of perceived neighbourhood cohesion have shown no association between 
living alone and perceived neighbourhood cohesion. [132, 239] 
 
 
The literature also shows inconsistent results regarding whether living with children is 
associated with neighbourhood cohesion, despite this however, the consensus of both 
qualitative and quantitative research has shown that children can provide opportunities for 
parents to connect in the neighbourhoodthere are other   
 
 
It appears that perceived neighbourhood cohesion may have both positive and negative 
consequences for care-giving women. [242-244]  If care-giving is associated with 
neighbourhood cohesion, it is plausible that regularly providing care for someone else‟s 
child, or for an elderly, frail or infirm adult relative or friend may also be associated with 
neighbourhood cohesion. Women who provide care for someone who is elderly, frail or 
infirm experience stress and burden, feelings of loneliness and isolation and have lower 
levels of well-being. [245-248]  Associations between neighbourhood cohesion and care- 
giving has received limited research attention. Because feeling connected and supported 
within the neighbourhood may be beneficial to the well-being of carers, it is worth 
considering this association. [249] 
 
 
Studies have suggested that spending more time in the neighbourhood is associated with 
higher levels of neighbourhood cohesion. [250]  It might be expected then, that women 
who are in full-time employment, or who do shift work, have lower levels of perceived 
neighbourhood cohesion.  However, employment is an indicator of socioeconomic 
position, so it is often associated with higher levels of neighbourhood cohesion.  [187, 251] 
Griffiths and colleagues showed that women who spent more time doing home duties had 
more contact with their neighbours. [252] Therefore time spent doing home duties may be 
a better indicator of time spent in the neighbourhood than time spent at work, or whether 
women work full-time, part-time or are not in paid employment. There are other factors 
which may influence time spent in the neighbourhood, such as the availability and 
adequacy of neighbourhood amenity, length of residence and time spent commuting for 
example. 
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Despite the common practice of controlling for ethnicity, marital status and socioeconomic 
variables in neighbourhood cohesion and health research, a systematic, comprehensive 
examination of these associations appears not to have been reported.  Statistical 
modelling requires the identification of variables that may affect the outcome. While it is 
common for age, gender, ethnicity, marital status and socioeconomic variables to be 
considered covariates in neighbourhood cohesion and health studies, a systematic, 
identification of covariates appears not to have been reported.  Nieminen and colleagues 
reported high and low social cohesion for five demographic variables, but their findings 
were primarily descriptive. [109]  Using multivariable analyses, Subramanian and 
colleagues showed that gender, age, race, marital status, income and education were 
associated with social cohesion. [253]  Ashrafi and colleagues reported that duration of 
residence was associated with perceived neighbourhood cohesion. [238]  Given that a 
range of socio-demographic variables have been identified as being associated with 
neighbourhood cohesion in bivariate analyses, an examination of their influence in 
multivariable analyses is warranted. 
 
 
The ALSWH includes a wide range of questions relating to demographic and social 
circumstances. It provides a valuable opportunity to assess associations between socio- 
demographic variables and perceived neighbourhood cohesion. While the findings of 
other authors described in this introduction have included both individual and area 
neighbourhood cohesion, only individual level data are used in this thesis. This is referred 
to as perceived neighbourhood cohesion. This chapter systematically examines 
univariate, followed by multivariable associations between socio-demographic variables 
and perceived neighbourhood safety, connection and attachment. 
 
 
Aims 
This chapter aimed to identify sets of socio-demographic variables that are associated with 
each of perceived neighbourhood, connection and attachment. The identified variables 
will be statistically adjusted for in later analyses. 
 
 
Methods 
Data 
The analyses for this chapter primarily used Survey 3 data, collected in 2001 from women 
who were then aged 50 to 55 years.  Data were used from 11,221 women who provided 
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perceived neighbourhood cohesion data. A number of demographic variables with little 
propensity to change, such as country of birth and age left school were only measured in 
1996 at Survey 1.  Some variables were only available at Survey 2 in 1998. The year that 
data were collected for each variable is identified in the following description of the 
measures used. 
 
Measures 
 
Outcome variables 
 
In these analyses the three continuous measures of perceived neighbourhood cohesion 
identified in Chapter Three were the outcome variables. They were perceived 
neighbourhood safety, connection and attachment. The origin of these variables was 
described in Chapter Three and is not repeated here. 
 
 
Explanatory variables 
 
Twenty variables relating to individual socio-demographic characteristics were used. They 
were selected on the basis of previously identified associations with either neighbourhood 
cohesion (a collective attribute) or perceived neighbourhood cohesion (an individual 
attribute). Variables that could plausibly be associated with perceived neighbourhood 
cohesion were also included. 
 
 
Ethnicity and language 
In Survey 1, women were asked “in which country were you born?” and “if you were not 
born here, when did you first arrive in Australia with the intention of living here for one year 
or more?” There were small numbers of women born in most countries other than 
Australia. The responses were categorised as: Australia; another English speaking 
country; a non-English speaking country in Europe; and an Asian country. An “other 
country” response option was also included. The year of arrival in Australia was 
categorised in 10 year blocks from 1955 or earlier, to 1985. The exception was that the 
last category was “1986 or later”. Women were also asked whether they usually spoke a 
language other than English at home. The response options included: no, I speak only 
English at home; and yes - Italian, Greek, Cantonese, Mandarin, German, Arabic or other. 
There were small numbers in all categories, so responses were recoded to: an Asian or 
other language; a (non-English) European language; and English. Information about these 
variables was provided in 1996 as part of Survey 1. There were 106 (0.8%) women who 
identified as Aboriginal and 21 (0.2%) who identified as being of Torres Strait Islander 
origin in 1996 at Survey 1. Because these numbers are too small to enable meaningful 
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comparisons between Aboriginal or Torres Strait Islander women and others in the sample, 
this variable was not used. 
 
 
Education and qualifications 
The education variables that were used were the age women left school and their highest 
educational qualification. The categories for the age women left school were: 14 years or 
younger; 15-16 years of age; and 17 years of age or older.  In 1996 at Survey 1, women 
were asked about the highest level of education that they had completed. The response 
options were: no formal qualification; school certificate; higher school/leaving certificate; 
trade or apprentice; certificate or diploma; university degree; and higher degree. The 
categories relating to the two school certificates were combined, as were the trade, 
certificate and diploma categories. The university degree and higher degree categories 
were also combined. 
 
 
Occupation and employment 
Women were asked about their occupation in 1998 at Survey 2.  The response options 
were: manager or administrator; professional; associate professional; tradesperson or 
related worker; advanced clerical or service occupation; intermediate clerical, sales or 
service occupation; intermediate production or transport occupation; elementary clerical, 
sales or service occupation; and labouring or related occupation. The latter category was 
renamed “unskilled”. There was also a response option of “no paid job”. These 
occupational categories were consistent with the Australian Standard Classification of 
Occupations. [254] Because there were low numbers of women reporting some 
categories of occupation, categories with low numbers were collapsed. The resulting 
occupational categories were: professional (which included professional and manager or 
administrator); associate professional and tradesperson; intermediate (which included 
advanced service, intermediate clerical, sales, service and also intermediate production 
and transport occupations); and unskilled (which combined elementary clerical, sales, 
service and labouring or related occupations). The variable categories are shown in Table 
 
4.1. 
 
 
The employment status, home duties and volunteering variables were derived from a stem 
question included at each survey. Women were asked, “In the last week, how much time 
in total did you spend doing the following things?”  The question referred to a range of 
activities.  Among them were: full-time, part-time and casual paid work; paid work at home; 
home duties; and volunteering. The response options were: I don‟t do this activity; 1-15 
hours; 16-24 hours; 25-34 hours; 35-40 hours; 41-48 hours and 49 hours or more. To 
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establish employment status, a variable was created that categorised full-time work as 35 
hours per week or more, and part-time work as 1-34 hours per week. These categories 
reflect the usual hours worked per week for full, and part-time work in Australia. [255] 
Unpaid work was also included.  Data from Survey 3 in 2001 were used. 
 
 
The hours spent doing home duties was derived from the stem question described above. 
The response categories were retained except that the last three categories (35-40 hours, 
41-48 hours, and 49 hours or more) were collapsed to 35 hours per week or more. Data 
were collected in 2001 as part of Survey 3.  At each survey women were asked whether or 
not they did shift work, or did paid work at home. The response options were; yes, and no. 
 
 
Care-giving 
At each survey women were asked if they regularly provided unpaid care for their 
grandchildren or for someone else‟s child. The response categories were: never; daily; 
weekly; and occasionally.  Because there were very small numbers of women who 
provided childcare daily, this response category was combined with the weekly category. 
Data from Survey 3 in 2001 were used. 
 
 
Women were asked if they regularly provided care for someone with a long-term illness, a 
disability, or for an elderly person who either lived with them or who lived somewhere else. 
The response options were; yes and no. The responses to the two questions were 
combined because there were low numbers of women who provided care. 
 
 
Marital status and living with children 
Marital status was reported at every survey and data from Survey 3 in 2001 were used. 
Marital status was recorded as: never married; de-facto; separated or divorced; widowed; 
and married. Whether or not women lived with children aged 18 years of age or younger 
was determined from responses to the question: “How many people live with you now?” 
Of the response options available, one related to living with children less than 16 years of 
age, and another related to living with children 16-18 years of age. These two categories 
were collapsed and responses were dichotomised. 
 
Income 
In 2001 at Survey 3 women were asked about their weekly gross (before tax) household 
income, (including salaries, allowances, and pension). There were very small numbers of 
women reporting a gross income in any of the three categories under $500AU per week, 
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so these were collapsed. The resultant categories were: $0-$499 per week; $500-$699 
per week; $700-$999 per week; $1000-$1499 per week and $1500 or more per week. 
Almost 30% of women did not respond to this question, so missing data was included as a 
category.  Non-response to income questions is common and not unique to this sample. 
[256]  Because this variable is often unreliable in survey data, [257] a proxy variable was 
used that related to the ability to manage on available income. At each survey women 
were asked, “How do you manage on the income you have available?”  The response 
options were: impossible; always difficult; sometimes difficult; not too bad; and easy.  Due 
to low numbers, the categories of impossible, and always difficult were combined. 
 
 
Housing tenure 
Data regarding housing tenure were obtained in 1998 from Survey 2. Women were asked, 
“At the place you now live, are you …”.  The response options were: an owner; a 
purchaser; a renter; living rent free; and a boarder.  Due to very small numbers of women 
who boarded, data for this category were set to missing.  Housing tenure is only reported 
here for women who did not change postcode between 1998 and 2001 (Surveys 2 to 3). 
 
 
Geographic location of residence 
The residential location variable was created using the Accessibility/Remoteness Index of 
Australia (ARIA) Plus. [236, 258]. The coordinates of women‟s residential address in 2001 
were geocoded according to ARIA Plus.  Remoteness is defined in terms of access to 
services along the road network from 11,879 populated localities with populations of 1000 
or more at the 1996 census. ARIA Plus values range from 0 to 15, and relate to one 
kilometre square grids across Australia. The Australian Bureau of Statistics reduces the 
ARIA Plus index into categories and these categories were used in this thesis. The 
categories were: major cities; inner regional; outer regional; remote and very remote. 
There were small numbers in the categories of “very remote” and “remote”, so these were 
 
combined. 
 
Postcode socioeconomic position 
Postcode socioeconomic position was determined using the Socioeconomic Index for 
Areas (SEIFA) Index of Relative Disadvantage. The index summarises disadvantage 
using 20 variables that included rates: of single person households; low income and 
educational attainment; high unemployment; people in unskilled employment; and other 
variables that reflect disadvantage in Australia. [259] The index is standardised to a 
mean of 1,000 with a standard deviation of 100. Ninety-five percent of scores lie between 
800 and 1,200. A low score indicates greater disadvantage. The index used in this study 
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was based on data from the 1996 census, as SEIFA scores from the 2001 census were 
not available at the time these comparisons were made. SEIFA scores for 2001 ALSWH 
data were categorised as quartiles. The first quartile includes women whose postcode 
was among the 25% most disadvantaged postcodes in Australia. The fourth quartile 
includes postcodes among the 25% least disadvantaged.  ALSWH Data from 2001 were 
used. 
 
 
Statistical analyses 
Descriptive statistics were calculated (frequencies for categorical variables and means and 
standard deviations for continuous variables). Where variables had missing data of 
greater than 5%, missing data were coded as a category. [260] 
 
 
 
To determine whether the demographic variables were associated with the three 
dimensions of perceived neighbourhood cohesion, a series of univariate regression 
analyses were conducted. While a simpler statistical analysis would have sufficed to 
identify correlates for the multivariable models, univariate regression was used so that 
univariate and multivariable regression coefficients could be compared. Variables were 
selected for inclusion in multivariable regression analyses if they were statistically 
significantly associated with the outcome at p ≤ 0.001 in the univariate analyses. 
Confidence intervals of 99.9% were used. 
 
 
Variables that were statistically significantly associated with the three dimensions of 
perceived neighbourhood cohesion in univariate analyses were dummy coded so that 
multivariable regression analyses with backwards selection could be conducted using 
SPSS. To ensure a reliable set of correlates was identified, the data were split into two 
approximately equal random samples (sample A, n=5,655 and sample B, n=5,566). Only 
variables with similar regression coefficients and with statistically significant f-values at p 
≤0.001 in both samples are reported for the results of the multivariable analyses. 
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Results 
The socio-demographic characteristics of the sample are shown in Table 4.1. Descriptive 
statistics for the three dimensions of perceived neighbourhood cohesion are shown in 
Table 4.2. 
 
 
Table 4.1: Frequency of valid responses and missing data for each socio- 
demographic variable 
 
Variable n % 
Country of birth   
Other English speaking 1,497 13.3 
Europe 658 5.9 
Asia/other 336 3.0 
Australia 8,600 76.6 
Missing data 130 1.2 
Year arrived in Australia   
1955 or earlier 559 5.0 
1956-1965 489 4.4 
1966-1985 1,217 10.8 
1986 or later 217 1.9 
Australian born 8,597 76.6 
Missing data 132 1.2 
Language spoken at home   
Asian/other 180 1.6 
European 329 2.9 
English 10,524 93.8 
Missing data 188 1.7 
Age left school   
14 years or younger 3,723 33.2 
15-16 years 6,293 56.1 
17 years or older 1,125 10.0 
Missing data 80 0.7 
Highest educational qualification   
No formal qualification 1,857 16.5 
School certificate 5,411 48.2 
Trade cert/dip/equivalent 2,219 19.8 
Degree/higher degree 1,643 14.6 
Missing data 91 0.8 
Occupation   
No paid job 2,654 23.7 
Unskilled 1,251 11.1 
Intermediate 1,385 12.3 
Associate professional or trade 2,113 18.8 
Professional 2,865 25.5 
Missing data 953 8.5 
Employment status   
No paid work 4,616 41.1 
Part-time work 3,978 35.5 
Full-time work 2,554 22.8 
   Missing data  73  0.7   
 Table 4.1 (continued): Frequency of valid responses and missing data for each socio- 
demographic variable 
 
Variable n % 
Shift work   
Yes 974 8.7 
No 9,965 88.8 
Missing data 282 2.5 
Paid work at home   
Yes 535 4.9 
No 10404 92.7 
Missing data 282 2.5 
Provides care for other‟s children 
Daily - weekly 1,600 14.3 
Occasionally 3,213 28.6 
Never 6,336 56.5 
Missing data 72 0.6 
Care for frail, infirm or elderly adult 
Yes 2,780 24.8 
No 8,426 75.1 
Missing data 15 0.1 
Volunteers   
Yes 2,686 23.9 
No 8,152 72.6 
Missing data 383 3.4 
Hours per week doing home duties 
None 328 2.9 
1-15 4,957 44.2 
16-24 2,308 20.6 
25-34 1,386 12.4 
35+ 1,818 16.2 
Missing data 424 3.7 
Weekly household income   
$0-$499 pw 1,672 14.9 
$500-$699 pw 1,304 11.6 
$700-$999 pw 1,470 13.1 
$1000-$1499 pw 1,634 14.6 
$1500+ pw 1,458 13.0 
Missing data 3,683 32.8 
Ability to manage on income   
Impossible/always difficult 1,253 11.2 
Sometimes difficult 3,020 26.9 
Not too bad 4,819 42.9 
Easy 1,992 17.8 
Missing data 138 1.2 
Housing tenure   
Living rent free 271 2.4 
Renting 1,109 9.9 
Purchasing home 2,327 20.7 
Own home 6,656 59.3 
   Missing data  858  7.6   
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 n (%) 
Neighbourhood safety 2.00 10.00 7.38 (1.48) 2 (0.02%) 
Neighbourhood connection 6.00 30.00 19.26 (4.23) 2 (0.02%) 
 
Table 4.1 (continued): Frequency of valid responses and missing data for each 
socio-demographic variable 
 
Variable n % 
Marital status 
Never married 339 3.0 
De-facto 670 6.0 
Separated/divorced 1,389 12.4 
Widowed 339 3.0 
Married 8,429 75.1 
Missing data 55 0.5 
Live with children ≤18 yrs. 
Yes 1,912 17.0 
No 9,264 82.6 
Missing data 45 0.4 
Residential location 
Remote/very remote 485 4.3 
Outer regional 2,321 20.7 
Inner regional 4,537 40.4 
Major city 3,804 33.9 
Missing data 75 0.7 
Postcode socioeconomic position 
SEIFA 1st quartile 2,315 20.6 
SEIFA 2nd quartile 4,355 38.8 
SEIFA 3rd quartile 2,249 20.0 
Missing data 2,208 19.7 
Moved between 1998 & 2001# 
Yes 1,498 13.3 
No 7,696 68.6 
   Missing data  2,027  18.1 
 
 
 
Table 4.2: Descriptive statistics and proportions of missing data for perceived 
neighbourhood safety, connection and attachment scales 
 
Min Max Mean (SD) Missing data 
 
 
 
 
Neighbourhood attachment  5.00  25.00   19.38 (3.12)  2 (0.02%)   
 
 
 
 
Univariate associations between socio-demographic and neighbourhood 
variables 
The full results of the series of univariate regression analyses can be found in Appendix 3. 
A summary of findings is reported in the text below and Figure 4.1 summarises the 
univariate and multivariable associations between each dimension of perceived 
neighbourhood cohesion and each socio-demographic variable. 
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Figure 4.1: Summary of univariate (UV) and multivariable (MV) associations between 
socio-demographic variables and perceived neighbourhood safety, connection 
and attachment 
 
Neighbourhood 
safety 
 
Neighbourhood 
connection 
 
Neighbourhood 
Attachment 
 
Country of birth 
UV MV UV MV UV MV 
Other English speaking   
Europe  
Asia/other 
Australia (reference) 
Year arrived in Australia 
1955 or earlier 
1956-1965 
1966-1985  
1986 or later 
Australian born (reference) 
Language spoken at home 
Asian/other 
European 
English (reference) 
Age left school 
14 years or younger  
15-16 years  
17 years or older (reference) 
Highest educational qualification 
No formal qualification  
School certificate  
Trade cert/dip/equivalent  
Degree/higher degree (reference) 
Occupation 
Missing data  
No paid job                                                                                                                   
Unskilled                                                                                                                      
Intermediate                                                                                                                 
Associate professional or trade                                                                                    
Professional (reference) 
Employment status 
No paid work 
Part-time work  
Full-time work (reference) 
Shift work 
Yes 
No (reference) 
Paid work at home 
Yes 
No (reference) 
UV: univariate regression analysis 
MV: multivariable regression analysis 
Statistically significantly (p ≤ 0.001) associated with an increase in the perceived neighbourhood 
cohesion variable 
Statistically significantly (p ≤ 0.001) associated with a decrease in the perceived neighbourhood 
cohesion variable 
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Figure 4.1 (continued): Summary of univariate (UV) and multivariable (MV) 
associations between socio-demographic variables and perceived 
neighbourhood safety, connection and attachment 
 
Neighbourhood 
safety 
 
Neighbourhood 
connection 
 
Neighbourhood 
Attachment 
UV MV UV MV UV MV 
 
Provides care for other‟s children 
Daily - weekly   
Occasionally  
Never (reference) 
Care for frail, infirm or elderly adult 
Yes  
No (reference) 
Volunteers 
Yes   
No (reference) 
Hours per week doing home duties 
None  
1-15 
16-24 
25-34 
35+ (reference) 
Weekly household income 
$0-$499  
$500-$699   
$700-$999 
$1000-$1499 
$1500+ pw (reference) 
Ability to manage on income 
Impossible/always difficult      
Sometimes difficult     
Not too bad  
Easy (reference) 
Housing tenure 
Missing data    
Living rent free      
Renting      
Purchasing home     
Own home (reference) 
Marital status 
Never married 
De-facto    
Separated/divorced     
Widowed 
Married (reference) 
UV: univariate regression analysis 
MV: multivariable regression analysis 
Statistically significantly (p ≤ 0.001) associated with an increase in the perceived neighbourhood 
cohesion variable 
Statistically significantly (p ≤ 0.001) associated with a decrease in the perceived neighbourhood 
cohesion variable 
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Figure 4.1 (continued): Summary of univariate (UV) and multivariable (MV) 
associations between socio-demographic variables and perceived 
neighbourhood safety, connection and attachment 
 
Neighbourhood 
safety 
 
Neighbourhood 
connection 
 
Neighbourhood 
Attachment 
 
Live with children ≤18 yrs. 
Yes 
No (reference) 
Residential location 
UV MV UV MV UV MV 
Remote/very remote                                                                                                       
Outer regional                                                                                                                 
Inner regional                                                                                                              
Major city (reference) 
Postcode socioeconomic position 
SEIFA 1st quartile                                                                                            
SEIFA 2nd quartile                                                              
SEIFA 3rd quartile                                                               
SEIFA 4th quartile (reference) 
Moved between 1998 & 2001
#
 
Yes                                                                                                                      
No (reference) 
UV: univariate regression analysis 
MV: multivariable regression analysis 
Statistically significantly (p ≤ 0.001) associated with an increase in the perceived neighbourhood 
cohesion variable 
Statistically significantly (p ≤ 0.001) associated with a decrease in the perceived neighbourhood 
cohesion variable 
 
 
 
 
Perceived neighbourhood safety was not associated with country of birth, duration of 
residence in Australia, or language spoken at home. Women born in a European country 
reported the lowest neighbourhood connection scores, and women born in Asia or another 
country (Asia/other) had the lowest neighbourhood attachment scores.  Arrival in Australia 
in or after 1986 was associated with lower neighbourhood attachment scores. The 
language women spoke at home was not associated with any dimension of perceived 
neighbourhood cohesion. The confidence intervals for most of the ethnicity related 
regression coefficients were wide, so caution is needed interpreting these findings. The 
full results are shown in A3.1 in Appendix 3. Because country of birth is commonly used in 
other studies and there was more variation across categories in this variable than in the 
language variable, country of birth was chosen for use in the multivariable analyses. 
 
 
The highest levels of perceived neighbourhood safety and attachment were reported by 
women who also reported: the highest level of education; the highest income; finding it 
„easy‟ to manage on their available income; and owning their own home. While a higher 
 
level of educational qualification was associated with higher perceived neighbourhood 
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safety, connection and attachment scores, women who left school at an earlier age had 
higher safety and attachment scores. The full results are shown in Table A3.2 in Appendix 
3. 
 
 
 
Women in part-time employment reported the highest levels of neighbourhood connection 
and attachment. While women not in paid employment had the lowest scores on each 
dimension of perceived neighbourhood cohesion, their scores were not statistically 
significantly different to those of women in full-time work.  Neither shift work or paid work at 
home were associated with any dimension of perceived neighbourhood cohesion. Women 
who listed their occupation as a trade or an associate professional occupation had the 
lowest safety scores and also the lowest neighbourhood attachment scores. The 
associations between occupation and each of the three dimensions of perceived 
neighbourhood cohesion were strongest for women in professional occupations. The full 
results are shown in Table A3.3 in Appendix 3. 
 
 
Providing care for someone else‟s child was associated with lower perceived safety 
 
scores.  Regularly (daily to weekly) providing care for someone else‟s child was associated 
with higher neighbourhood connection and attachment scores. Women who cared for an 
elderly, frail or infirm adult had higher connection and attachment scores than women who 
did not.  Compared to women who did no volunteer work, those who did, had statistically 
significantly higher perceived safety, connection and attachment scores. The full results 
are shown in Table A3.4 in Appendix 3. 
 
 
The number of hours women each week spent doing home-duties was not associated 
with perceptions of safety, but it was associated with neighbourhood connection scores. 
Women who did no home-duties had the lowest neighbourhood connection scores, and 
scores increased with increasing time spent doing home-duties. Women who did no home 
duties in the past week had the lowest neighbourhood attachment scores. The full results 
are shown in Table A3.4 in Appendix 3. 
 
 
Women who reported a weekly household income of less than $1000 per week had lower 
perceived neighbourhood safety scores than women who reported higher household 
incomes. Women who reported a household income of between $500 and $699 per week 
reported the highest level of neighbourhood connection. The lowest neighbourhood 
attachment scores were reported by women whose weekly household income was less 
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than $500 per week. Women who found it easy to manage on their available incomes had 
the highest perceived neighbourhood safety, connection and attachment scores. The full 
results are shown in Table A3.5 in Appendix 3. 
 
 
Compared to married women, women who were separated or divorced had the lowest 
scores for each dimension of perceived neighbourhood cohesion.  Interestingly, women in 
de-facto relationships had statistically significantly lower scores on all dimensions of 
perceived neighbourhood cohesion than women who had never married. There was no 
statistically significant difference between the perceived neighbourhood safety, connection 
or attachment scores of widowed women and married women. Living with children 18 
years of age or under was not associated with any of the three dimensions of perceived 
neighbourhood cohesion. The full results are shown in Table A3.6 in Appendix 3. 
 
 
Women who lived in major cities had the lowest scores for all three dimensions of 
perceived cohesion. Women living in remote or very remote locations had the highest 
perceived neighbourhood safety and connection scores. Women living in inner regional 
and outer regional areas had the highest levels of neighbourhood attachment. Women 
who lived in the most disadvantaged neighbourhoods (the lowest 25% of SEIFA scores) 
had the lowest perceived neighbourhood safety and attachment scores.  Compared to 
women whose postcode was among those with the highest 25% of SEIFA scores, women 
who lived in more disadvantaged postcodes had statistically significantly higher 
neighbourhood connection scores. The full results are shown in Table A3.7 in Appendix 3. 
 
 
 
There was no statistically significant difference between the perceived neighbourhood 
safety scores of women who did, and did not change postcode. As one might expect, 
compared to women who did not change postcode, those who did had statistically 
significantly lower levels of neighbourhood connection and attachment. The full results are 
shown in Table A3.8 in Appendix 3. 
 
 
Multivariable regression results 
While almost all the socio-demographic variables were associated with each of the three 
dimensions of perceived neighbourhood cohesion in univariate analyses, few were 
retained in the multivariable models with backward selection. Only those variables that 
were statistically significantly associated with the dimensions of perceived neighbourhood 
cohesion at p ≤ 0.001, and with similar regression coefficients in both samples A and B, 
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are reported. Tables A3.9-11 in Appendix 3 show the regression coefficients for both 
samples.  Figure 4.1 shows a summary of univariate and multivariable associations 
between each of perceived neighbourhood safety, connection and attachment and each 
socio-demographic variable. 
 
 
Four variables were statistically significantly associated with perceived neighbourhood 
safety in the backwards regression analysis.  These were: the ability to manage on 
available income; housing tenure; residential location; and postcode socioeconomic 
position. To facilitate interpretation of how the variables behaved in the multivariable 
models, the parameter estimates for the univariate analyses for these variables are 
included in the tables showing the results of the multivariable models. 
 
 
Perceived safety 
 
Women who found it impossible or always difficult to manage on their available income 
reported the lowest levels of perceived neighbourhood safety.  Perceptions of safety 
increased with increasing ability to manage on available income. There was no 
statistically significant difference between the perceived neighbourhood safety scores of 
women who found it „easy‟ to manage on their available income and those who found it 
„not too bad‟ to manage on their available income. The regression coefficients in the 
multivariable model were very similar to those in the univariate analysis.  This suggests 
that this variable was not greatly influenced by the other variables in the model, see Table 
4.3. 
 
 
 
Women who lived either rent free, or in rented accommodation perceived their 
neighbourhood to be less safe. While the difference between the perceived 
neighbourhood safety scores of women who owned their own home and those who were 
purchasing their home was statistically significant in the univariate analysis, in the 
multivariable analysis it was not associated. These results are shown in Table 4.3. 
 
 
Women who lived in remote or very remote locations reported the highest levels of 
perceived neighbourhood safety.  Scores decreased with each category of decreasing 
remoteness and women living in major cities had the lowest scores. The regression 
coefficients in the multivariable analysis were inflated compared to those of the univariate 
analysis, see Table 4.3. This suggests that the association between perceptions of safety 
were affected by other variables in the multivariable model. 
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Women who lived in the least disadvantaged areas (4th SEIFA quartile) had statistically 
significantly higher perceived neighbourhood safety scores than other women. Scores 
decreased with each quartile of SEIFA score, and women living in the most disadvantaged 
postcode areas had the lowest scores. The effect of postcode socioeconomic position 
was stronger in the multivariable model than the univariate model, suggesting that one or 
more variables in the multivariable model interacted. Table 4.3 shows these results. 
 
 
Table 4.3: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for univariate and multivariable associations between demographic 
variables and perceived neighbourhood safety 
 
Univariatea Multivariableb 
B 99.9% CI B 99.9% CI 
Manage on available income 
Impossible/always difficult -0.57* -0.74, -0.39 -0.58* -0.82, -0.34 
Sometimes difficult -0.38* -0.52, -0.24 -0.35* -0.54, -0.15 
Not too bad -0.17* -0.29, -0.04 -0.15 -0.33, 0.03 
Easy (reference) 0 - 0 - 
Housing tenure 
Missing data -0.32* -0.50, -0.15 -0.19 -0.43, 0.06 
Living rent free -0.43* -0.73, -0.13 -0.46* -0.86, -0.07 
Renting -0.53* -0.69, -0.38 -0.46* -0.68, -2.40 
Purchasing home -0.19* -0.30, -0.07 -0.14 -0.30, 0.03 
Own home (reference) 0 - 0 - 
Residential location 
Remote/very remote 0.66* 0.42, 0.89 1.10* 0.72, 1.47 
Outer regional 0.51* 0.38, 0.63 0.76* 0.56, 0.97 
Inner regional 0.37* 0.27, 0.48 0.54* 0.37, 0.71 
Major city (reference) 0 - 0 - 
Postcode socioeconomic position 
SEIFA 1st quartile -0.19* -0.33, -0.04 -0.62* -0.85, -0.39 
SEIFA 2nd quartile -0.09 -0.21, 0.04 -0.49* -0.70, -0.29 
SEIFA 3rd quartile 0.02 -0.13, 0.16 -0.35* -0.57, -0.13 
SEIFA 4th quartile (reference) 0 - 0 - 
a 
Each explanatory variable was analysed separately * p ≤ 0.001 
b 
All explanatory variables were analysed together 
 
 
 
Neighbourhood connection 
 
Women who did volunteer work, and women who lived outside major cities had the highest 
neighbourhood connection scores. Women who lived in a home they owned had the 
highest neighbourhood connection scores. Finding it impossible, or always difficult to 
manage on available income was statistically significantly associated with lower levels of 
neighbourhood connectedness, see Table 4.4. 
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Table 4.4: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for univariate and multivariable associations between demographic 
variables and neighbourhood connection 
 
Univariatea Multivariableb 
B 99.9% CI B 99.9% CI 
Volunteering 
Yes 1.56* 1.26, 1.87 1.20* 0.77, 1.64 
No (reference) 0 - 0 - 
Manage on available income 
Impossible/always difficult -1.25* -1.75, -0.75 -1.12* -1.82, -0.42 
Sometimes difficult -0.13 -0.53, 0.27 -0.09 -0.65, 0.47 
Not too bad 0.22 -0.15, 0.59 0.26 -0.25, 0.78 
Easy (reference) 0 - 0 - 
Housing tenure     
Missing data -0.80* -1.30, -0.30 -0.54 -1.24, 0.17 
Living rent free -1.26* -2.11, -0.40 -1.33* -2.47, -0.18 
Renting -2.02* -2.47, -1.58 -1.73* -2.36, -1.09 
Purchasing home -1.11* -1.44, -0.78 -0.91* -1.38, -0.45 
Own home (reference) 0 - 0 - 
Residential location     
Remote/very remote 1.83* 1.16, 2.50 1.85* 0.80, 2.89 
Outer regional 1.29* 0.93, 1.66 1.11* 0.58, 1.64 
Inner regional 0.82* 0.52, 1.13 0.69* 0.25, 1.13 
Major city (reference) 0 - 0 - 
a 
Each explanatory variable was analysed separately * p ≤ 0.001 
b 
All explanatory variables were analysed together 
 
 
Neighbourhood attachment 
 
Neighbourhood attachment scores were associated with women‟s ability to manage on 
their available income, their housing tenure, and their marital status. These results are 
shown in Table 4.5. Women who found it impossible, always, or sometimes difficult to 
manage on their available income had lower neighbourhood attachment scores than other 
women. Lower perceived attachment scores were also associated with living in rental 
accommodation, living rent free, and purchasing a home.  Compared to married women, 
only separated or divorced women had statistically significantly lower neighbourhood 
attachment scores. 
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Table 4.5: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for univariate and multivariable associations between 
demographic variables and neighbourhood attachment 
 
Univariatea Multivariableb 
 
 B 99.9% CI B 99.9% CI 
Manage on available income     
Impossible/always difficult -1.64* -2.00, -1.27 -1.42* -1.94, -0.92 
Sometimes difficult -0.63* -0.93, -0.34 -0.56* -0.97, -0.15 
Not too bad -0.22 -0.49, 0.05 -0.23 -0.60, 0.14 
Easy (reference) 0 - 0 - 
Housing tenure     
Missing data -0.68* -1.05, -0.31 -0.78* -1.29, -0.27 
Living rent free -1.09* -1.72, -0.47 -0.84* -1.68, -0.003 
Renting -1.40* -1.72, -1.07 -1.00* -1.47, -0.52 
Purchasing home -0.53* -0.78, -0.29 -0.41* -0.75, -0.07 
Own home (reference) 0 - 0 - 
Marital status     
Never married -0.13 -0.70, 0.43 -0.37 -1.19, 0.44 
De-facto -0.74* -1.08, -0.40 -0.43 -0.91, 0.05 
Separated/divorced -1.05* -1.38, -0.72 -0.68* -1.15, -0.21 
Widowed 0.30 -0.27, 0.86 -0.66 1.43, -0.11 
Married (reference) 0 - 0 - 
a 
Each explanatory variable was analysed separately * p ≤ 0.001 
b 
All explanatory variables were analysed together 
 
 
 
Discussion 
Principal findings 
Of the 21 social and demographic variables that were associated with at least one of the 
three dimensions of perceived neighbourhood cohesion in univariate analyses, few were 
retained after backwards elimination using multiple regression analyses. The socio- 
demographic correlates of perceived neighbourhood safety were: the ability to manage on  
available income; housing tenure; residential location; and postcode socioeconomic  
position. The correlates of neighbourhood connection were: the ability to manage on 
available income; housing tenure; residential location; and volunteering.  The correlates of 
neighbourhood attachment were: the ability to manage on available income; housing 
tenure; and marital status.  Housing tenure and the ability to manage on available income 
were the only variables associated with all three dimensions of perceived neighbourhood 
cohesion. 
 
 
Country of birth, highest educational qualification, occupation, employment status, and 
household income were not statistically significantly associated with any of the three 
dimensions of perceived neighbourhood cohesion.  None of the social characteristics such 
as caring for other people‟s children, or for an infirm, elderly or frail adult were associated 
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with any dimension of perceived neighbourhood cohesion.  Having changed residence to a 
place with a different postcode and the proxy for time spent in the neighbourhood (home 
duties) were not statistically significantly associated with any of the three dimensions of 
perceived neighbourhood cohesion. These associations will now be discussed.   
 
The measures of perceived neighbourhood cohesion used in this thesis have not generally 
been used elsewhere, so most of the comparisons with other studies rely on 
measures that use similar survey questions about perceived safety and neighbourhood 
cohesion. Because perceived neighbourhood cohesion is not usually an outcome 
variable in published research, there is limited scope to compare the findings reported 
in this chapter with those of other authors. The potential correlates of neighbourhood 
cohesion reported by other authors that were described in the introduction to this 
chapter included studies that aggregated neighbourhood cohesion data to the 
neighbourhood level (see Chapter One for a discussion about the aggregation of data). 
This discussion focuses on perceived neighbourhood cohesion, where individual level 
findings have been reported. 
 
 
Correlates of perceived neighbourhood safety 
 
 Socioeconomic variables 
 
In contrast to the findings reported in this chapter, other authors have found an association 
between lower levels of perceived neighbourhood safety and income, [66, 93, 186, 261, 
262] lower levels of education, [66, 93, 262], being unemployed, [93] and higher 
neighbourhood socioeconomic position. [66, 262] Kullberg and colleagues reported that 
education was not associated with perceived neighbourhood safety. [263]  The different 
findings could be related to sample differences. These include gender, urban only 
samples, the use of different measures, and perhaps social or cultural differences. The 
samples used in the studies described above included residents of a province in 
Sweden, [66], two cities in the United States of America (Denver, Colorado and 
Louisville, Kentucky), [261, 264] and residents of Perth neighbourhoods in Western 
Australia, [186, 262]. The findings may also be different because the perceived safety 
scales were not the same in any of the above mentioned studies. 
 
 
The same measure of perceived neighbourhood safety that was used in this study has 
been used in three other Australian studies. However, two of those studies aggregated 
data to census defined areas and did not report associations with individual demographics. 
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[98, 207] These differences make it impossible to compare the findings of this study with 
those of Kavanagh and colleagues and Turrell and colleagues. [98, 207]  While the focus 
of the research reported in this chapter was multivariable associations, the bivariate 
associations reported by Young and colleagues are described because they used the 
same perceived neighbourhood safety variable and many of the same demographic 
variables as the ones used in this study.  Using data from women aged 73 to 78 years, 
Young and colleagues found that women who were less able to manage on their income 
also reported that their neighbourhood was less safe. [100] These findings are consistent 
with the univariate findings of this chapter.  Using multivariable analyses, Chaix and 
colleagues found that people experiencing financial strain (difficulties in paying the bills, 
inability to find €1300 to deal with an unforeseen situation) had lower levels of perceived 
neighbourhood safety. [66]  It is interesting that associations between income and 
perceived neighbourhood safety are less consistent across different studies than these 
more subjective aspects of income. 
 
 
Home ownership has been used as a measure of socioeconomic position in some 
countries. Consistent with the findings of other authors, home ownership was associated 
with higher perceptions of neighbourhood safety. [261, 265]  However, home ownership 
may also reflect duration of residence in a neighbourhood. These variables are also likely 
to be correlated with neighbourhood socioeconomic position. 
 
 
Qualitative research suggests that the salience of neighbourhood safety may differ across 
socioeconomically diverse neighbourhoods. [232, 233]  In their analysis of place effects in 
relation to Maslow‟s hierarchy of needs, [234] Macintyre and colleagues noted that in 
relation to health, safety is more important than social networks and relationships. [235] 
While the same perceived neighbourhood safety dimension identified in this chapter was 
also identified by other authors, the remaining 11 items loaded on to different factors in all 
three studies that used them. 
 
 
 
Postcode socioeconomic position and residential location  
 
Consistent with the findings reported in this chapter, other authors that have used 
multivariable analyses have found that living in neighbourhoods with a low socioeconomic 
position was associated with perceiving the neighbourhood to be less safe. [265, 266]  It is 
possible that socioeconomically disadvantaged neighbourhoods have more unoccupied 
houses, litter, dirt, graffiti and noise than less disadvantaged neighbourhoods. These 
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observable aspects of the physical environment appear to be visual cues that indicate 
residents could become a victim of crime. [267, 268]  It has been shown that the 
“disordered” physical aspects of socioeconomically disadvantaged neighbourhoods are 
associated with fear and perceptions of safety. [269]  These may be more apparent in 
cities than in rural neighbourhoods. [270] 
 
 
The finding that women living in major cities perceived their neighbourhood to be less safe 
has been shown by other authors using Australian data. [100, 271]  Using data from 
women aged 73 to 78 years in bivariate analyses, Young and colleagues found that 
women living in urban areas reported the lowest levels of safety, and perceptions of safety 
increased with increasing remoteness. [100] These findings are also consistent with those 
of Quine and Morrell. [271] The geographic distribution of socioeconomically 
disadvantaged areas is complex.  The finding that people living in major cities perceived 
their neighbourhood to be less safe cannot be attributed to greater socioeconomically 
disadvantage in major cities. 
 
 
Correlates of neighbourhood connection and attachment 
 
Socioeconomic variables 
 
Contrasting the findings reported in this chapter, higher levels of education have been 
reported to be associated with higher levels of perceived neighbourhood cohesion in 
suburban Adelaide (South Australia) residents, and among the population of Sweden. [66, 
205] Carpiano and Hystad reported that lower levels of education were associated with 
higher perceived neighbourhood cohesion in Canada. [164] Wood and colleagues, but not 
other authors, reported that higher household incomes were associated with higher 
perceived neighbourhood cohesion. [186]  As previously discussed in relation to perceived 
neighbourhood safety, it may be that education and income are not appropriate indicators 
of socioeconomic position for this sample of ALSWH participants. 
 
 
The findings reported in this chapter are consistent with those of other authors that people 
who own their own home report higher levels of perceived neighbourhood cohesion than 
people living in rental or public accommodation. [187, 205, 264]  The consistency of the 
association between housing tenure and the perceived neighbourhood variables may 
suggest that housing tenure and the ability to manage on available income are better 
indicators of socioeconomic position than education, income and employment for 
Australian women aged 50 to 55 years. 
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This may be because there were large amounts of missing data for household income, and 
because over 70% of women either worked on a part-time basis, or were not in paid 
employment. These demographic characteristics of the sample used in this study may 
contribute to the contrasting findings of other studies.  Indeed, Mishra and colleagues 
demonstrated that different measures of socioeconomic position are required for women of 
different age groups. [272]  Education may not be a good indicator of socioeconomic 
position for all people. [256] While the participants of the ALSWH born in 1946-1951 had 
access to tertiary education, women living in regional and remote areas reported lower 
levels of educational qualifications than women who lived in major cities.  Because 
 
ALSWH oversampled women from remote and very remotes areas, this may have affected 
the utility of education as an indicator of socioeconomic position for this sample. This 
same possibility may be true regarding occupation. [256]  These factors may explain why 
other authors have found an association between education and income and perceived 
neighbourhood cohesion, [66, 164, 186, 205] while the findings reported in this chapter 
found no association in the multivariable analyses. 
 
 
 
Residential location 
 
Consistent with the findings presented in this chapter, other Australian studies have found 
that city dwellers reported lower levels of perceived neighbourhood cohesion than people 
living in regional or remote areas. [100, 165] While studies in most countries have found 
that people living in urban areas have lower levels of perceived neighbourhood cohesion 
than people living in regional or rural areas, this is not always the case. [134, 164]  For 
example, in a full population study using Finland‟s census data, there were no significant 
differences in neighbourhood cohesion between urban and rural residents. [109]. 
However, life and circumstances in regional and rural areas are likely to be different in 
Australia than in countries with different physical and social geographies.  It may be that 
the relative isolation of women in remote areas means that social networks and perceived 
cohesion are more important to women living in remote areas. [165] 
 
 
 
Volunteering 
 
Given that volunteering is frequently used as an indicator of social capital (for example, 
[102, 238, 273-275]), the finding in this chapter that volunteering was associated with 
neighbourhood connection, is perhaps not surprising.  Consistent with this, Pilkington and 
colleagues found that volunteers were more socially connected and had access to more 
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social support (however neither of these two variables were related to the neighbourhood) 
than people who did not volunteer. [276].  Similarly, Ahn and colleagues found that 
volunteering was associated with perceiving community involvement to be important. [277] 
In neighbourhood cohesion and social capital research, volunteering is not usually 
considered to be a covariate. In this study volunteering was used as a socio-demographic 
variable and not as an indicator of neighbourhood cohesion or another element of social 
capital. 
 
 
Marital status 
 
Similar to the findings reported in this chapter, van Woerden and colleagues found that 
“couples” (this was not defined) had higher levels of perceived neighbourhood cohesion. 
[251] Contrasting these findings, Curley and colleagues found that marital status was not 
associated with either of the two variables they used to measure perceived neighbourhood 
cohesion. [278]  However, in their multivariable regression analysis five variables related to 
aspects of the neighbourhood were entered into the model simultaneously.  The aspects 
were: neighbourhood satisfaction, resources, safety, problems and place attachment. [278] 
In not separating these different dimensions, it makes it impossible to speculate about the 
role of marital status related to features of the neighbourhood physical and social 
environment.  Furthermore, there may have been some interaction between these 
variables and marital status and other demographic variables.  Many authors have not 
reported the marital status of study participants (for example [66, 186, 187, 205, 264]).  It 
is interesting that marital status was associated with neighbourhood attachment but not 
with connections. The association was primarily due to the responses of separated or 
divorced women. It could be that unmeasured psychosocial factors are responsible for the 
association. 
 
 
Young and colleagues reported bivariate associations between selected demographic and 
perceived neighbourhood cohesion. [100]  Using the same sample of Australian women 
aged 73 to 78 years as was described above for perceived neighbourhood safety, they 
found that perceived neighbourhood cohesion was associated with: having lived longer in 
the neighbourhood; living outside urban centres; and finding it easy to manage on 
available income. [100] While these findings relate to bivariate associations, the latter two 
findings are consistent with those reported in this chapter. 
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Strengths and limitations 
The major strength of the findings reported here was the inclusion of a wide range of 
socio-demographic variables.  More than one indicator of socioeconomic position was 
included, and indeed more than one education, income and employment variable was 
used. In published studies, and probably many datasets, there is a reliance on one, or 
merely a few socioeconomic indicators.  Despite the inclusion of seven socioeconomic 
variables, only the ability to manage on available income and housing tenure were 
associated with all three perceived neighbourhood cohesion variables.  Another strength of 
 
the study reported in this chapter was that the findings were consistent across two 
randomly selected sub-samples of data. 
 
 
A limitation of the analyses presented in this chapter was that data were from women 
within a restricted age range.  Although other studies have shown that there are 
differences in perceived neighbourhood safety and cohesion between men and women, 
and across age groups, [135, 186, 187] no conclusions could be drawn from the findings 
reported in this chapter regarding age and gender.  The ability to manage on available 
income variable is unique to the ALSWH, and it was associated with all three dimensions 
of perceived neighbourhood cohesion. 
 
 
The univariate regression coefficients were sometimes higher in the multivariable 
analyses.  This indicates some level of interaction among the variables in the final 
multivariable models. However, this was not considered problematic because the intent of 
these analyses was to identify sets of variables to control for in later analyses. 
 
 
A further limitation was that housing tenure was measured three years prior to the 
measurement of perceived neighbourhood cohesion, and was not included in any further 
surveys. While housing tenure was an important correlate of each dimension of perceived 
neighbourhood cohesion, removing it from the backwards regression models did not alter 
the findings (data not shown). Without housing tenure included in the models, no other 
individual socioeconomic indicator was statistically significantly associated with the 
dimensions of perceived cohesion in either of the study samples. Because the ability to 
manage on available income was associated with all three dimensions of perceived 
neighbourhood cohesion, this may be a better indicator of socioeconomic position for 
women born in 1946-1951. 
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A key difference between most of the studies described and the one reported in this 
chapter was that the ALSWH sample was nationally representative of women born in 
1946-1951. Because studies use different samples, measures of perceived 
neighbourhood cohesion and covariates, it is difficult to determine factors that could have 
contributed to the different findings between the studies. These issues have been noted in 
reviews of the social capital literature, [25, 75, 81, 115, 279] and also apply to 
neighbourhood cohesion research. [8] 
 
Conclusion and implications 
This chapter showed that different socio-demographic characteristics were associated with 
each dimension of perceived neighbourhood cohesion. It is notable that the variables that 
were most strongly associated with perceived neighbourhood cohesion in this chapter 
were not necessarily those that are usually adjusted for in neighbourhood cohesion and 
health research.  Notably, the ability to manage on available income and housing tenure 
were associated with all three dimensions of perceived neighbourhood cohesion. 
Postcode socio-economic position was only associated with neighbourhood safety, 
volunteering was only associated with neighbourhood connectedness, and marital status 
was only associated with neighbourhood attachment. 
 
 
These findings add to knowledge regarding correlates of perceived neighbourhood 
cohesion, and importantly, have implications for the specification of multivariable 
regression models that examine associations between neighbourhood cohesion and 
health.  For example, adjusting only for education, income and marital status may 
ultimately contribute to inconsistent findings regarding neighbourhood cohesion and 
health. 
 
 
A set of demographic variables was identified for each dimension of perceived 
neighbourhood cohesion that will be statistically adjusted for in later analyses. There may 
be other factors that influence how safe, connected and attached women feel in their 
neighbourhoods.  For instance, psychological and social factors could affect how women 
evaluate the cohesiveness of their neighbourhood. This possibility will be explored in 
Chapter Five. 
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Chapter Five: Associations between psychosocial factors 
and perceived neighbourhood cohesion 
 
 
The previous chapter identified socio-demographic variables that were associated with 
perceived neighbourhood cohesion. This chapter builds on that work, and examines 
associations between psychosocial variables and the three dimensions of perceived 
neighbourhood cohesion. The findings reported in this chapter contribute to the existing 
knowledge about correlates of perceived neighbourhood cohesion and it has implications 
for the specification of multivariable regression models that examine associations between 
neighbourhood cohesion and health. 
 
 
 
Introduction 
As mentioned in Chapter Four, perceived neighbourhood cohesion is rarely an outcome 
variable in epidemiological research. However, a great deal of research has been 
undertaken that has examined the relationship between psychosocial characteristics and 
health.  Social support, optimism and perceived life control have been associated with 
better mental health, and with being better able to cope with stressful experiences and 
events. [280-282] There is also evidence that life satisfaction, perceived life control and 
optimism are associated with mental health, self-rated health and physical health. [152, 
160, 162, 163, 283]  People‟s psychosocial characteristics have also been found to 
 
ameliorate the deleterious effects of low socioeconomic position on health. [147, 153, 284- 
 
286] 
 
 
 
There is debate regarding whether psychological characteristics act on health directly or 
 
via an indirect mechanism. Although used as one part of a composite score, optimism has 
been identified as a variable that indirectly affects health outcomes. [287, 288]  Others 
have found that optimism affects associations between socioeconomic position and health, 
but only among women. [152] 
 
 
While the evidence is less than definitive, it is possible that psychological characteristics 
play a role in both health outcomes and neighbourhood cohesion. [94] This possibility has 
not been widely explored. While specific evidence for associations between psychosocial 
variables and perceived neighbourhood cohesion is scant, the diversity of research to date 
suggests that examining this association may help link these two areas of research. The 
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variables that appear most promising in terms of understanding associations between 
perceived neighbourhood cohesion and health are social support, life satisfaction, 
perceived life control and optimism. These will each be discussed next. 
 
 
Social support 
There are two principal conceptualisations of social support. One conceptualisation 
relates to the size, density and diversity of a person‟s social network. [15, 26, 289]. The 
second conceptualisation relates to the utility or functional value of social support. [13, 18- 
20]  Regarding the value of social support in relation to health and mortality, it appears that 
having social connections, or the size of social networks, is less important to health than 
perceiving that relationships have functional value. [13, 18-20, 290]  The findings reported 
in Chapter Three support those of Berry and colleagues that social support is correlated 
with social and neighbourhood cohesion. [52]  As discussed more fully in Chapter Three, 
in this study social support relates to whether social relationships serve particular 
functions. [18] 
 
 
In support of the functional conceptualisation of social support, Cornwell and colleagues 
suggested that indicators of social disconnectedness were only weakly correlated with 
feelings of social isolation. [291]  The difference between having social connections, and 
feeling connected, could be influenced by psychological characteristics such as optimism, 
life satisfaction and perceived control over one‟s life. [292, 293]  For example, people who 
are more satisfied with their lives are more likely to have satisfying social relationships. 
[292]  Life satisfaction could similarly influence the social relationships that develop in 
neighbourhoods. 
 
 
Few authors have examined associations between social support and perceived 
neighbourhood cohesion.  However, social support is often used as an indicator of 
neighbourhood cohesion (for example, [42, 72, 212, 213, 294]). Chapter Three showed 
that perceived neighbourhood cohesion and social support were correlated but did not 
measure similar constructs.  Assessing this association using more sophisticated 
statistical analyses with adjustment for socio-demographic variables may provide greater 
insight into the relationship between these two variables. 
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Life satisfaction 
Life satisfaction is a cognitive and evaluative aspect of well-being based on the degree to 
which life experiences align with expectations of life. [295] While people might be 
dissatisfied with their life as a whole, they might be very satisfied with particular aspects of 
it, and vice versa. [296]. There is some evidence that higher levels of neighbourhood 
cohesion are associated with higher levels of life satisfaction. [155, 157, 158]  Contrasting 
the finding that neighbourhood cohesion and life satisfaction are correlated, [157, 158, 
297] Vemuri and colleagues reported that they were not associated. [159]  Life satisfaction 
has also been identified as a correlate of social cohesion. [156]  An Australian study found 
that life satisfaction varies across different levels of neighbourhood socioeconomic status 
and level of remoteness (urban versus rural location). [298]  Dittman and colleagues 
showed that feeling unsafe in the neighbourhood was associated with lower levels of life 
satisfaction. [57] Life satisfaction has also been shown to be correlated with whether 
people perceive they have control over their life. [283, 285, 299-301] 
 
 
Perceived life control 
Perceived life control relates to the extent to which a person generally believes that they 
have control over their life, and are able to bring about outcomes they desire. [302] 
Perceived life control has been associated with self-rated health, [284, 303] and it has 
been suggested that perceived control mediates the association between socioeconomic 
position and health. [147, 153, 285, 303]  Mitchell and LaGory found that both life control 
and neighbourhood trust were associated with mental health. [40]  Similar findings were 
reported by Stafford and colleagues, however they found that life control attenuated the 
association between neighbourhood cohesion and mental health. [146]  Life control has 
also been shown to be associated with optimism. [299, 300, 304, 305] 
 
 
Optimism 
Optimism relates to the extent to which people generally expect a favourable future. [306] 
More optimistic people tend to have better cardiovascular and cancer outcomes, better 
immune function, fewer physical symptoms, and less pain. [160-162]  However, it appears 
that many of these associations can be explained by increased participation in healthy 
behaviours. [160, 307] Adding complexity to the apparent association between optimism 
and health, Ruthig and colleagues found that optimism, social support, self-rated health, 
and depression were inter-related, and that their associations with health behaviours vary 
with the health outcome being studied. [308] 
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Social support, life satisfaction, life control and optimism have been reported to be 
associated with health behaviours, physical health, mental health, and mortality, [13, 19, 
44, 160, 283, 284, 303, 309, 310]. There is also limited evidence that some of these 
variables are associated with perceived neighbourhood cohesion. It is therefore possible 
that psychosocial factors could be important covariates of both neighbourhood cohesion 
and health. For this reason, an exploration of associations between psychosocial factors 
and perceived neighbourhood cohesion is warranted. 
 
 
 
Aims 
The aim of this chapter was to determine whether psychosocial variables contribute to 
women‟s perceptions of neighbourhood safety, connection and attachment. The results of 
this chapter will inform the choice of covariates for analyses where health variables are 
outcomes. The chapter answers the question: are social support, life satisfaction, 
perceived life control and optimism associated with perceived neighbourhood safety, 
connection and attachment? 
 
 
 
Methods 
Data 
The analyses for this chapter used data from 2001 as part of Survey 3. At that time 
women were aged 50 to 55 years (n=11,221). 
 
 
Measures 
 
Outcome variables 
 
The outcome variables were perceived neighbourhood safety, connection and attachment. 
The derivation of these continuous variables was described in detail in Chapter Three. 
Higher scores indicate higher levels of each dimension of perceived neighbourhood 
cohesion. 
 
 
Explanatory variables 
 
Social support 
Social support was measured by an abbreviated version of the Medical Outcomes Study 
(MOS) Social Support Scale. [20] The scale consists of six items from the 19-item version 
and measures the degree to which functional support is available.  The scale and its 
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psychometric properties for this sample were described in Chapter Three. Participants 
with missing data were not included in the analyses.  Higher scores indicate higher levels 
of social support. 
 
 
 
Life satisfaction 
Life satisfaction was measured by asking women, “In general, how satisfied are you with 
what you have achieved in your life so far in the areas of: work; career; family 
relationships; study; friendships; partner/closest personal relationship; and social activities. 
The response options were on a four-point Likert scale from 1 (very satisfied) to 4 (very 
dissatisfied). Scores were reversed so that higher scores indicate greater satisfaction. 
Mean scores were calculated if at least four of the seven scores were non-missing. 
Because the measure relates to different aspects of life satisfaction, missing values for 
items were not imputed.  Higher scores indicate higher levels of life satisfaction. 
 
 
 
Perceived life control 
The six-item Life Control Scale developed by Bobak et al was used to measure 
generalized life control. [311] Women were asked how much they agreed or disagreed 
with the six statements shown in Table 5.1. Positively worded items (A and C) were 
scored from 0 (disagree strongly) to 5 (agree strongly) and negatively worded items (B, D, 
E, and F) from 5 (disagree strongly) to 0 (agree strongly). A summary score was 
calculated as the unweighted mean of scores for the six items.  Mean substitution for up to 
two missing values was allowed. [191]  If more than two items were missing, the scale 
score was set to missing.  Higher scores indicate feeling more in control over life. 
 
 
Table 5.1: Perceived Life Control Scale items 
 
A At home, I feel I have control over what happens in most situations 
B I feel that what happens in my life is often determined by factors beyond my control 
C Over the next 5–10 years, I expect to have more positive than negative experiences 
D I often have the feeling that I am being treated unfairly 
E In the past 10 years, my life has been full of changes without my knowing what will happen 
next 
F I gave up trying to make big improvements or changes in my life a long time ago 
 
 
 
Optimism 
Optimism was measured using the six active items of the revised Life Orientation Test 
(LOT-R). [312] The LOT-R consists of six “active” items that were used for scoring, plus 
four filler items that are not included in the summary score. The survey question asked 
about women‟s “current approach to life”. Items relate to expectations about life 
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experiences and are shown in Table 5.2.  Responses were on a five-point Likert scale with 
 
0 (strongly disagree) and 5 (strongly agree) as the extremes. Negative items were reverse 
coded and mean substitution was allowed for up to two missing values. The optimism 
score is the summed scores of unweighted items. Higher scores indicate greater 
optimism. 
 
 
 
Table 5.2: “Active” revised Life Orientation Test items 
 
In uncertain times, I usually expect the best 
If something can go wrong for me, it will. 
I'm always optimistic about my future 
I hardly ever expect things to go my way 
I rarely count on good things happening to me 
Overall, I expect more good things to happen to me than bad 
 
 
 
 
Socio-demographics 
The demographic correlates of the neighbourhood variables that were identified in Chapter 
Four were adjusted for. These were: postcode disadvantage (the Socioeconomic Index of 
Relative Disadvantage); the ability to manage on available income; and marital status. 
Volunteering was adjusted for in analyses where neighbourhood connection was an 
outcome.  ARIA Plus was used to categorise residential location. These variables are 
described in detail in Chapter Four. The descriptive statistics for these variables are 
shown in Chapter Four, Table 4.1. 
 
 
Statistical analyses 
Descriptive statistics including means and standard deviations were calculated for each 
continuous explanatory and outcome variable.  Bivariate associations were computed to 
determine which explanatory variables should be included in linear regression models. 
Pearson‟s product-moment correlation coefficients were calculated for continuous 
variables with approximately normal distributions.  Variables were used in regression 
models if bivariate associations were statistically significant at p ≤ 0.001. 
 
 
To determine whether the explanatory variables were associated with each dimension of 
perceived neighbourhood cohesion, multivariable linear regression models were built for 
each of; perceived neighbourhood safety, connection and attachment.  Models were 
adjusted for the demographic correlates identified in Chapter Four. A second model 
included all of the psychosocial variables entered simultaneously. 
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Results 
The means, standard deviations and the proportion of missing data for the continuous 
explanatory variables are shown in Table 5.3.  Correlations between the four psychosocial 
variables are shown in Table 5.4. They ranged from r = 0.30 for the correlation between 
social support and optimism to r = 0.60 for the correlation between perceived life control 
and optimism. 
 
 
Table 5.3: Means, standard deviations (SD) and proportions of missing data for 
social support, life satisfaction, life control and optimism 
 
 Mean score (SD) Missing data n (%) 
Social support 22.68 (6.40) 1,265 (11.37) 
Life satisfaction 3.05 (0.47) 172 (1.5%) 
Perceived life 19.38 (4.76) 129 (1.1%) 
Optimism 15.65 (3.97) 161 (1.4%) 
 
 
 
 
Table 5.4: Correlation matrix for social support, life satisfaction, perceived life 
control and optimism 
 
 Social support Life satisfaction Life control Optimism 
Social support 1     
Life satisfaction 0.41* 1    
Life control 0.36* 0.44*  1  
Optimism 0.30* 0.38* 0.60* 1 
* p ≤ 0.001 
 
 
Social support, life satisfaction, life control, and optimism were each statistically 
significantly correlated at the p ≤ 0.001 level with each dimension of perceived 
neighbourhood cohesion.  Correlation coefficients ranged from r = 0.12 for the association 
between neighbourhood safety and social support, to r = 0.30 for the association between 
neighbourhood attachment and trust, and both life satisfaction and perceived life control, 
see Table 5.5. 
 
 
Table 5.5: Bivariate correlations between explanatory psychosocial variables and 
perceived neighbourhood safety, connection and attachment scores 
 
Neighbourhood 
safety 
 
Neighbourhood 
connection 
 
Neighbourhood 
attachment 
Social support                                            0.12*                           0.20*                          0.15* 
Life satisfaction                                          0.16*                           0.27*                          0.30* 
Perceived life control                                 0.21*                           0.24*                          0.30* 
Optimism                                                   0.21*                           0.23*                          0.27* 
* p ≤ 0.001 
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Associations between each psychosocial variable and neighbourhood 
safety, connection and attachment 
In regression analyses, social support, life satisfaction, perceived life control and optimism 
were statistically significantly associated with each dimension of perceived neighbourhood 
cohesion.  Higher scores for any of the psychosocial variables were associated with higher 
perceived neighbourhood safety, connection and attachment scores, see Table 5.6. 
Adjusting for socio-demographics and residential location did not greatly affect the strength 
of the associations for social support, perceived life control and optimism. The confidence 
intervals for the regression coefficients were narrow (see Table 5.6).  Adjusting for socio- 
demographics made little or no difference to the associations between the three 
dimensions of perceived neighbourhood cohesion and social support, optimism and life 
control. Socio-demographics played a greater role in the effect of life satisfaction on each 
dimension of perceived neighbourhood cohesion. 
 
 
When all four psychosocial variables were included in the models for each of perceived 
neighbourhood safety, connection and attachment, each psychosocial variable contributed 
to the model. The strength of the associations between each dimension of perceived 
neighbourhood cohesion and each of social support, perceived life control and optimism 
(modelled separately and shown in Table 5.6) were attenuated by between 30-64% in the 
models with all the psychosocial variables entered together, see Table 5.7. The 
association between life satisfaction and neighbourhood connection was reduced the most 
when all psychosocial variables were included, see Tables 5.6 and 5.7. 
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Table 5.6: Unstandardised regression coefficients (B) and 99.9% confidence intervals (CI) for multivariable 
associations between each of social support, life satisfaction, perceived life control, and optimism and perceived 
neighbourhood safety, connection and attachment 
 
Neighbourhood 
safety1 
 
Neighbourhood 
connection2 
 
Neighbourhood 
attachment3 
B 99.9% CI B 99.9% CI B 99.9% CI 
Social support unadjusted 0.03* 0.02, 0.04 0.14* 0.12, 0.16 0.13* 0.12, 0.14 
Social support adjusted for socio-demographics 0.03* 0.02, 0.03 0.13* 0.11, 0.15 0.12* 0.10, 0.13 
Life satisfaction unadjusted 0.49* 0.39, 0.58 2.42* 2.16, 2.70 1.95* 1.76, 2.15 
Life satisfaction adjusted for socio-demographics 0.38* 0.28, 0.48 2.32* 2.03, 2.60 1.80* 1.59, 2.01 
Perceived life control unadjusted 0.06* 0.06, 0.07 0.21* 0.18, 0.24 0.19* 0.17, 0.21 
Life control adjusted for socio-demographics 0.06* 0.05, 0.07 0.20* 0.17, 0.23 0.18* 0.16, 0.20 
Optimism unadjusted 0.08* 0.07, 0.09 0.25* 0.22, 0.28 0.22* 0.19, 0.24 
Optimism adjusted for socio-demographics 0.06* 0.05, 0.08 0.24* 0.20, 0.27 0.19* 0.17, 0.22 
1 
Adjusted for the ability to manage on available income, postcode socio-economic position and residential location * p ≤ 0.001 
2 
Adjusted for the ability to manage on available income, volunteering and residential location 
3 
Adjusted for the ability to manage on available income and marital status 
 
 
 
 
Table 5.7: Unstandardised regression coefficients (B) and 99.9% confidence intervals (CI) for the associations 
between social support, life satisfaction, perceived life control, and optimism (entered simultaneously) and 
perceived neighbourhood safety, connection and attachment adjusted for socio-demographics 
 
Neighbourhood 
safety1 
 
Neighbourhood 
connection2 
 
Neighbourhood 
attachment3 
B 99.9% CI B 99.9% CI B 99.9% CI 
Social support 0.01* 0.00, 0.19 0.06* 0.04, 0.08 0.06* 0.05, 0.08 
Life satisfaction 0.13* 0.01, 0.25 1.48* 1.15, 1.81 0.93* 0.69, 1.73 
Perceived life control 0.03* 0.01, 0.04 0.06* 0.03, 0.10 0.07* 0.04, 0.10 
Optimism 0.03* 0.02, 0.05 0.09* 0.05, 0.14 0.07* 0.04, 0.10 
1 
Adjusted for the ability to manage on available income, postcode socio-economic position and residential location * p ≤ 0.001 
2 
Adjusted for the ability to manage on available income, volunteering and residential location 
3 
Adjusted for the ability to manage on available income and marital status 
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Discussion 
Principal findings 
Women‟s perceptions of neighbourhood safety, connection and attachment differed with 
the levels of social support, life satisfaction, life control and optimism they reported. 
Women who felt more supported, who had a greater sense of control over life and were 
more optimistic reported statistically significantly higher perceived neighbourhood safety, 
and felt more connected and attached to their neighbourhood. The associations between 
social support, perceived life control and optimism and each of the three dimensions of 
perceived neighbourhood cohesion were greatly attenuated when the psychosocial 
variables were entered simultaneously.  While the psychosocial variables were all 
moderately correlated, the highest correlation was between optimism and perceived life 
control. It is therefore interesting that the attenuation is greatest for the association 
between life satisfaction and neighbourhood connection. As mentioned in Chapter Four, 
perceived neighbourhood cohesion is rarely treated as an outcome variable. The authors 
mentioned in the introduction to this chapter that reported associations between social 
cohesion and life satisfaction were cross-sectional and life satisfaction was the outcome. 
[155-159] The lack of studies where perceived neighbourhood cohesion or 
neighbourhood cohesion is an outcome variable limits the ability to contextualise the 
findings reported in this chapter with those of other studies. This discussion is brief for 
this reason. 
 
 
A further difficulty in contextualising the findings is that studies use different measures of 
perceived neighbourhood cohesion. While some recent research has included 
psychosocial variables in analyses where health is an outcome, only one study could be 
found where psychosocial variables were explanatory and perceived neighbourhood 
cohesion was an outcome. Using a nationally representative sample of Australians 
(n=1,219), Mellor and colleagues found that optimism and perceived life control were 
associated with perceived neighbourhood cohesion. [313]  However measures of 
personality traits, self-esteem, depression and anxiety were also entered into the model 
simultaneously with optimism and perceived life control. [313]  Therefore the unique 
effects of optimism and perceived life control could not be determined. 
 
 
Where life satisfaction has been used as an outcome variable, lower levels of social 
support, social capital (trust, association membership, civic responsibility and confidence 
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in authorities) and perceived neighbourhood cohesion have been associated with reporting 
lower life satisfaction. [158, 314, 315]  However several authors have suggested that 
social support, the quality of social relationships, and perceived life control mediate the 
association between perceived neighbourhood cohesion and mental health. [146, 316, 
317] 
 
 
 
It seems intuitively logical that social support, life satisfaction, perceived life control and 
optimism are associated with perceived neighbourhood cohesion. The findings reported 
by Okun and colleagues show some support for this idea. [292] They found that being 
satisfied with life was associated with having better relationships. [292]  It might be that 
optimism and perceived control operate in a similar way and could influence perceptions of 
neighbourhood cohesion. 
 
The findings reported in this chapter were cross-sectional, so the direction of the 
associations could not be determined. While it might be interesting to determine whether 
psychosocial characteristics precede perceptions of neighbourhood cohesion, this was 
outside the scope of this chapter.  Although the findings were not contextualised due to a 
lack of comparable studies, the aim of this chapter was to identify correlates of the three 
dimensions of neighbourhood cohesion. This aim was achieved. 
 
Strengths and limitations 
A strength of the analyses presented in this chapter was the examination of psychosocial 
variables which other authors have shown to be associated with mental health, and in 
some cases neighbourhood cohesion. The inclusion of previously validated measures of 
social support, life satisfaction, optimism and life control in the ALSWH surveys provided a 
unique opportunity to examine their associations with neighbourhood safety, connection 
and attachment. A further strength of the findings was that the analyses were adjusted for 
socio-demographics associated with each dimension of perceived cohesion. Because it 
was not the aim of the analyses reported here, the relative influence of each psychosocial 
variable on neighbourhood safety, connection and attachment was not assessed. 
 
 
Conclusions and implications 
The findings of this chapter show that among women born in 1945-1951, social support, 
life satisfaction, perceived life control and optimism were associated with perceived 
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neighbourhood cohesion. Given these findings, and that there are varying levels of 
evidence for associations between psychosocial variables and health, [57, 60, 147, 162, 
224, 284, 298, 310, 318, 319] the inclusion of psychosocial variables in analyses where 
health is an outcome may provide valuable insights into how perceived neighbourhood 
cohesion affects health. While optimism, life control, and social support may influence 
how people rate their health, [303, 320-324] they might also affect how people perceive 
the social cohesiveness of their neighbourhood. 
 
 
This chapter contributes to existing knowledge about correlates of perceived 
neighbourhood cohesion. The findings have implications for the specification of 
multivariable regression models that examine associations between neighbourhood  
cohesion and health.  The next chapter continues to identify correlates of perceived 
neighbourhood cohesion. It focuses on changes of residential address, health and 
health utilisation. 
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Chapter Six: Association between health and migration, 
and between perceived neighbourhood cohesion and 
migration 
 
 
The previous two chapters identified socio-demographic and psychosocial correlates of 
perceived neighbourhood cohesion. This chapter continues to identify correlates, with a 
focus on changes of residential address.  Changes of address are referred to as internal 
migration.  Health outcomes and health utilisation data are introduced in this chapter. The 
findings of this chapter will determine whether migration is adjusted for in the analyses 
presented in Chapter Seven where health is an outcome. This chapter contributes to what 
is known about health-related migration. It also provides information about whether 
perceived neighbourhood cohesion is associated with migration. 
 
 
 
Introduction 
Internal migration, which is also referred to as residential mobility or domestic migration, is 
thought to contribute to differences in morbidity and mortality risks across different 
geographic areas. The evidence for health-related health migration and changes in health 
care utilisation following migration is however, conflicting.  Further, data relating to the 
prevalence of internal migration in Australian are limited. It is generally assumed that 
duration of residence affects associations between neighbourhood cohesion and health. 
[25, 78, 119]  However some studies have shown that duration of residence is not 
associated with neighbourhood cohesion. [53, 94, 325] 
 
 
Internal migration can only be reliably determined at the population level using census 
data that are collected in Australia every five years.  Prior to 2006, the Australian Bureau 
of Statistics only reported migration patterns by state and territory.  Census data that are 
stratified by age and gender were not available prior to 2001. However, in a Department 
of Immigration and Multicultural Affairs report cited by Larson and colleagues, it was 
estimated that 10.8% of Australian women aged 45 to 50 years (the age of ALSWH 
participants born between 1946-1951 in 1996) changed their residence in 1996. [326] 
 
 
Data from the Australian Bureau of Statistics showed that in 2001, about 1% of women 
aged 50 to 54 (the age of ALSWH participants born between 1946-1951 in 2001) moved 
interstate, and in 2006, less than 1% women aged 55-60 years moved interstate. [327] 
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Using data from the ALSWH, Larson and colleagues [326] found that 14% of ALSWH 
 
respondents aged 45 to 50 years in 1996 migrated between 1996 and 1998. Of these, 
 
5.5% moved within the same postcode and 8.5% changed postcodes [326]. Of those that 
changed postcode, a third of women living in a rural or remote area in 1996 moved to a 
more urban location. [326]  Because Larson and colleagues reported migration to a 
different postcode rather than to another state or territory, [326] the number of ALSWH 
participants who migrated is greater than that reported by the Australian Bureau of 
Statistics. 
 
 
Since 2006, the Australian Bureau of Statistics has estimated net internal migration, and 
differentiated capital city migration from migration to and from other areas in each state 
and territory.  Net migration is the difference between arrivals and departures from a given 
location. [327] In 2006-2007, there were 4,518 more people aged 56 to 61 who moved to 
regional areas than there were who moved to Australian capital cities. [327]  Data stratified 
by gender were not available. More specific information regarding residential origin and 
destination were also not available. 
 
 
Studies that have examined correlates of migration are sparse. Those authors that have 
reported correlates of migration have suggested that migration is associated with: age; 
changes in family or household size; changed employment and retirement; housing 
quality; and neighbourhood amenities. [328-332]  There is some evidence that migration is 
associated with changes in health, and also health care utilisation.  Associations with the 
number of lifetime moves and physical health have been shown among 40 to 60 year old 
Taiwanese adults. [333]  Lin and colleagues found that a higher number of lifetime 
relocations was associated with worse physical and mental health. [333] 
 
 
Regarding migration as a single event (as opposed to cumulative lifetime migration), 
Morrin and colleagues reported a Western Australian study that linked electoral roll and 
hospital data over a 10 year period (the sample size and age range of participants were 
not reported). [334] They found that the odds of migration to a more urban location after 
the onset of serious disease (defined as any of the 10 leading causes of death in Australia 
in 1993) were about 30% lower for people living in remote areas, and 27% lower for 
people living in rural areas than for people who lived in Perth (the capital of Western 
Australia). [334]  Moorin and colleagues suggested that disparities in mental health 
between major cities and remote areas were related to the limited provision of specialised 
 
89 
mental health services in remote communities. They postulated that people who require 
mental health services are more likely to migrate to urban areas where there is access to 
specialist services. [334] 
 
 
Other authors reporting on Australian, Welsh and English studies have found that health- 
related migration was associated with urban/rural health disparities. [326, 335, 336] 
However, this association is not consistent. Studies conducted in Scotland, the 
Netherlands and Canada showed weak, or no associations between health and migration. 
[337-339] These inconsistent findings may be due to different geographies and systems of 
health care provision. 
 
 
There are few studies that have examined the association between migration and health 
care utilisation.  Using data from Australia and changes in postcode to identify migrators, 
Larson and colleagues found that women aged 45 to 52 years who migrated to a more 
urban location were more likely than others to have visited medical specialists in the 
previous 12 months (migration could have occurred at any time in the previous two years). 
[326]  Further research that includes short distance migration, and that can specify 
whether migration was to a more or less urban location might clarify associations between 
migration, health, and health care utilisation. 
 
 
Associations between migration and perceived neighbourhood cohesion appear to have 
been minimally examined. Two qualitative studies explored perceived neighbourhood 
cohesion in relation to migration. An Australian study recruited participants who worked in 
education and human services and relocated with young families to regional, rural and 
remote areas of Queensland and New South Wales. [340]  Rawesthorne and colleagues 
found that while some people had no trouble establishing connections in a new 
community, others found that the loss of social support and negative attitudes toward 
newcomers caused considerable distress. [340]  Reduced access to health services 
further contributed to the reduced well-being of those who migrated to a regional, rural or 
remote area. [340] Another qualitative study examined the experiences of white, middle- 
class American women who relocated for their partner‟s job. Whitaker and colleagues 
found that participants were active in establishing social networks in their new 
neighbourhoods, primarily in order to identify health and child care services. [341] While 
the findings of these two studies are not generalizable, they suggest that migration is not 
necessarily associated with lower levels of perceived neighbourhood cohesion. 
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Duration of residence in a neighbourhood may affect associations between neighbourhood 
cohesion and health.  Mohnen and colleagues showed that neighbourhood cohesion was 
associated with health among people who lived in a neighbourhood between 7 and 21 
years. [143] However there was no association when the duration of residence was 
shorter or longer than this time period. [143]  Ziersch and colleagues found an association 
between living longer at the same address and having more neighbourhood connections. 
[101]  Other authors have found that duration of residence is not associated with 
neighbourhood cohesion. [53, 94, 325]  It is possible that duration of residence is too 
broad an indicator that measures a range of phenomena.  For example if someone moves 
to a neighbourhood where they have existing family and friends, their perceptions of 
neighbourhood cohesion may increase. It is also possible that perceived neighbourhood 
cohesion could increase when people move from an urban neighbourhood to a regional 
neighbourhood where people expect neighbours to be more friendly and socially cohesive. 
Conversely, if people relocate after a traumatic experience, their capacity and wiliness to 
engage in new social settings may be limited. [342, 343]  Examining migration rather than 
duration of residence might provide greater insight into perceived neighbourhood 
cohesion. 
 
 
Changes of residence among mid-aged women could be associated with a range of life 
events. Potentially, these could include positive life changes such as the establishment of a 
new relationship or marriage, and also negative events like a major decline in health, the 
death of a child or spouse, separation or divorce, exposure to natural disasters or being a 
victim of crime. The association between life events and internal migration has received 
limited research attention. 
 
 
Few existing datasets contain information on migration, neighbourhood socioeconomic 
position, health care utilisation, socio-demographic characteristics, health as well as 
perceived neighbourhood cohesion. The ALSWH therefore provides a valuable 
opportunity to examine associations among these variables, and also between migration 
and perceived neighbourhood cohesion.  Because duration of residence has been shown 
to be associated with perceived neighbourhood cohesion, this needs to be assessed in 
this sample. The findings of this chapter will be used to inform the selection of variables 
that are used in the analyses of health outcomes that is the focus of Chapter Seven. 
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Aims 
This chapter aimed to answer the following questions: 
 
 Is depression, mental, physical and self-rated health associated with migration? 
 
 Is health care utilisation associated with migration? 
 
 Do women who have migrated have lower perceived neighbourhood safety, 
connection, and attachment? 
 Are women who have lower levels of perceived neighbourhood safety, connection, 
and attachment more likely to migrate? 
 
 
 
Methods 
Data 
The sample consisted of women for whom there was neighbourhood data available in 
 
2001 (Survey 3).  Health and health care utilisation variables were measured in 1998 
(Survey 2) when women were aged 47 to 52 years, in 2001 (Survey 3) when women were 
aged 50 to 55 and in 2004 (Survey 4) when women were aged 53 to 58 years. 
 
 
While the use of individual data from a random sample of women should eliminate 
selection bias, the ALSWH oversampled women from regional and remote areas. Data 
were not weighted to ensure the preservation of any differences between women who 
lived in different geographic locations. 
 
 
Measures 
 
Migration 
 
Migration was an outcome variable in the analyses used to determine whether health care 
utilisation and health were associated with migration, and whether women with lower 
levels of perceived neighbourhood cohesion were more likely to migrate.  Migration was an 
explanatory variable in the analyses for the research questions related to whether women 
with lower perceived neighbourhood cohesion were more likely to migrate. 
 
 
The Accessibility/Remoteness Index of Australia (ARIA Plus) [236, 258] score was used to 
develop the migration variable.  Details of the ARIA Plus (henceforth referred to as ARIA) 
variable were described in Chapter Four. 
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To determine whether a woman had migrated or not, plus the direction of migration, the 
continuous ARIA score of each woman‟s address was subtracted from the ARIA score of 
the address at the previous survey.  For example, the ARIA score at Survey 3 was 
subtracted from the ARIA score at Survey 4.  Because ARIA relates to the degree of 
remoteness, and a higher score represents more remote locations, a positive value 
represented outward (increasing remoteness) migration, while a negative value indicated 
inward (decreasing remoteness) migration. A value of zero indicated no change of ARIA 
score. The latter category did not differentiate between women who had moved from one 
location to another with the same ARIA score, for example, from an inner city Brisbane to 
inner city Perth. To distinguish between same ARIA migration and no migration, the ARIA 
change variable, was combined with the distance between address coordinates at 
consecutive surveys. 
 
 
The method of obtaining address coordinates changed between surveys and consequently 
there were large numbers of women who appeared to move less than one kilometre, and 
many who moved less than five kilometres. This may have also reflected the issue that the 
satellite projections used to calculate the exact geocoding were not consistently accurate at 
distances less than 5km. Therefore distances of less than five kilometres were categorised 
as no migration. The resultant variable was categorised as; outward migration (to a more 
remote location), inward migration (to a less remote location), same ARIA migration (to 
another location with the same ARIA score), and no migration. To clarify, outward 
migration could mean moving from an inner city location to an outer city location, or from a 
major city to a regional centre. Conversely, inward migration could be from a suburban city 
location to the inner city, or from a regional town to an outer or inner city location.  Because 
this variable required an address at each of two surveys, the propensity for missing data 
was high.  It is important to note that this migration variable does not relate to the 
categorical ARIA variable used in previous chapters, or in other publications.  “No 
migration” was the reference category for all analyses. 
 
 
Mental, physical and self-rated health 
 
Four health variables were used. They were the 10 item version of the Centre for 
Epidemiologic Studies Depression Scale (CESD), [344] the mental health component 
score (MCS) and physical component score (PCS) of the Short-Form 36 (SF-36), [345] 
and the single item measure of self-rated from the SF-36.  Data for these variables were 
collected in 1998 (Survey 2), 2001 (Survey 3) and 2004 (Survey 4) and were used to 
answer the question of whether migration was associated with health. 
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The CESD has been widely used in epidemiological studies, and is sensitive enough for 
use in the general population to identify and rate the severity of depression. [344, 346, 
347] While the original measure consists of 20 items, the 10-item version (CESD-10) has 
been shown to have equivalent specificity and sensitivity to the full version. [348]  Scores 
were calculated for the CESD-10 if women completed at least nine of the 10 items.  Mean 
scores were used to impute the value of one missing item.  Scores were calculated as the 
sum of items, with coding reversed for positive mood items. CESD-10 scores were not 
normally distributed and could not be successfully transformed to approximate a normal 
distribution.  Consistent with recommendations made by Andersen et al, a cut off score of 
10 was used to define depression, [349] resulting in a dichotomous variable.  No 
depression was the reference category. 
 
 
The SF-36 is a measure of health-related quality of life that measures a number of 
 
domains relating to social, mental and physical functioning. The latter two domains can be 
reduced to scores that provide general measures of mental health and physical health. 
These are the mental health component score (MCS) and the physical health component 
score (PCS). They are continuous variables. [345] The scores were derived from factor 
analyses using an orthogonal rotation because poor physical health is associated with 
poor mental health and vice versa. [350-353]  This method of deriving the scores 
incorporates the association between physical and mental health. [350]  Australian weights 
were used [354] and higher scores indicate better mental and physical health. 
 
 
The single item general health question of the SF-36 was used to assess self-rated health. 
[355]  Respondents were asked to rate their health on a five-point scale from 1 (excellent 
health) to 5 (poor health).  Self-rated health was dichotomised to good/very good/excellent 
and fair/poor.  Self-rated health is well correlated with morbidity and mortality [324, 356- 
358] as well as future health [359, 360]. These associations are not completely explained 
by existing disease. [361, 362]  Bailis and colleagues found that self-rated health in one 
year predicted it two years later, and that it was a relatively enduring self-concept. [363] 
 
 
 
Health care utilisation 
 
Health care utilisation data were collected in 1998 (Survey 2), 2001 (Survey 3) and 2004 
(Survey 4).  Health care utilisation consisted of self-reported visits to a family doctor, a 
hospital doctor, or a specialist doctor in the previous 12 months. Responses were 
categorised as “one or more” and “none”.  Due to the large numbers of women who saw a 
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family doctor more than once in the past year, the dichotomy was less salient for this 
variable.  However it was used for consistency with the other two doctor categories, for 
which there were adequate numbers of women in each category.  For each health care 
utilisation variable, the category of “none” was the reference category. 
 
 
Perceived neighbourhood cohesion 
 
Perceived neighbourhood cohesion was measured using the dimensions: perceived 
neighbourhood safety, connection and attachment.  Details of their derivation appear in 
Chapter Three. 
 
 
 
Socio-demographic and psychosocial variables 
 
The socio-demographic variables used were: postcode socioeconomic position; 
employment; the ability to manage on available income; marital status; and living with 
children aged 18 year or under.  Also included were two care giving variables: providing 
childcare (for someone else‟s child); and provision of care for an ill, frail or elderly adult. 
Each of these variables was described in Chapter Four, so detail is not repeated here. 
The descriptive statistics for the socio-demographic variables were reported in Table 4.1, 
in Chapter Four. The ability to manage on available income and marital status were 
dichotomised because there were very low numbers in cells of the contingency tables for 
migration. 
 
 
Life events occurring between 1998 and 2004 that could be associated with migration 
were also examined. These were: 
 Major personal illness 
 
 Major personal injury 
 
 Major surgery (not including dental work) 
 
 Major decline in health of spouse or partner 
 
 Major decline in health of other close family member or close friend 
 
 Starting a new, close personal relationship 
 
 Partner infidelity 
 
 Divorce 
 
 Child or family member leaving home 
 
 Death of spouse or partner 
 
 Death of child 
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 Death of other close family member 
 
 Own or partner retirement/ redundancy 
 
 Decreased income 
 
 Natural disaster (fire, flood, drought, earthquake etc.) or house fire 
 
 Being robbed. 
 
 
The above life events were measured as having occurred (yes or no). Using the above list 
of life events, two dichotomous variables were created that related to whether women had 
experienced any of the listed events between 1998 and 2001, or between 2001 and 2004. 
 
 
The four psychosocial variables that were associated with the three dimensions of 
perceived neighbourhood cohesion (see Chapter Five) were included. These were: social 
support; life satisfaction; perceived life control; and optimism.  Details about these 
variables and descriptive statistics for them were presented in Chapter Five and are not 
repeated here. 
 
 
Statistical analyses 
Descriptive data were generated for the migration, health and health care utilisation 
variables.  To identify socio-demographic and psychosocial correlates of migration, a 
series of chi-squared analyses were conducted.  Because it was uncertain whether it was 
more appropriate to measure correlates before or after the migration period, associations 
were computed for both.  Variables that were statistically significant at p ≤ 0.001 were 
examined further using univariate multinomial logistic regression analyses with migration 
as the outcome variable.  Because migration could have occurred at any time between 
surveys, for each potential socio-demographic and psychosocial correlate, two sets of 
each analysis were conducted. One set used demographics measured prior to migration, 
and another set used demographics measured after the migration period. Because 
correlates measured prior to migration were easier to interpret, these were used. 
However, details of the analyses and the results of preliminary analyses are reported in 
Appendix 4. Similarly, the multinomial regression analyses where migration was the 
outcome adjusted for correlates before and after the migration period.  For ease of 
interpretation, the results presented in this chapter used covariates measured prior to 
migration. The results for the analyses adjusting for correlates at both ends of the 
migration period are shown in Appendix 4. Only correlates that were available in each of 
1998 (Survey 2), 2001 (Survey 3) and 2004 (Survey 4) were used. Variables that were 
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statistically significantly associated with migration were adjusted for in the analyses for all 
research questions. 
 
 
To determine whether depression, mental, physical and self-rated health were associated 
with migration, univariate multinomial regression analyses were conducted with migration 
as the outcome variable. The explanatory variables were depression, mental and physical 
health components scores, self-rated health and visits to each of the three types of 
doctors. Variables that were statistically significantly associated with migration, were 
included as correlates in the analyses that examined associations between the three 
dimensions of perceived neighbourhood cohesion and migration. 
 
 
To determine whether women who had migrated had lower perceived neighbourhood 
safety, connection and attachment scores, multivariable linear regression analyses were 
used. Models were adjusted for the correlates of the three dimensions of perceived 
neighbourhood cohesion that were identified in Chapters Four and Five.  In these 
analyses, the explanatory variable was migration and perceived neighbourhood safety, 
connection, and attachment were the outcome variables. These analyses were replicated 
for perceived neighbourhood safety measured in 2004. As described in Chapter Three, 
the neighbourhood connection and attachment scales were not available in 2004 (see 
Chapter Three). Details of the analyses and the replication results for perceived 
neighbourhood safety are shown in Appendix 4. 
 
 
To determine whether women who had lower levels of perceived neighbourhood safety, 
connection, and attachment were more likely to migrate, multinomial logistic regression 
was used.  Models were adjusted for the correlates identified in the bivariate analyses and 
in the first research question. These analyses were also replicated for migration between 
2004 and 2007 using neighbourhood safety.  Details of the replication analyses and the 
results are shown in Appendix 4. 
 
 
 
Results 
The majority of women did not change address, although over time, the proportion of 
women who did migrate increased. Between 1998 and 2001 (Surveys 2 and 3) 18.6% of 
women changed address, and between 2001 and 2004 (Surveys 3 and 4) 24.1% of 
women migrated. Because the migration variable required a valid address at consecutive 
surveys, there were considerable missing data. There were 17.2% missing data for 
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migration between 1998 and 2001, and 7.1% missing data for migration between 2001 and 
 
2004. Table 6.1 shows these results. 
 
 
Table 6.1: Numbers and percentage of women who migrated between 1998 and 
2001, 2001 and 2004, and 2004 
 
No 
migration 
 
Out 
migration 
 
In 
migration 
 
Same 
ARIA 
migration 
 
Missing 
data 
n % n % n % n % n % 
 
1998-2001 7,196 64.1 288 2.6 1,298 11.6 504 4.5 1,935 17.2 
 
 
 
The perceived neighbourhood safety scores ranged from 2-10 and the mean score was 
 
7.38.  Neighbourhood connection scores ranged from 9-30 with a mean of 19.26, and 
neighbourhood attachment scores ranged from 5-25 with a mean score of 19.38. The 
mean scores, standard deviations and missing data are shown in Table 6.2. 
 
 
Table 6.2: Mean perceived neighbourhood safety, connection and attachment 
scores, standard deviations (SD) and missing data 
 
Missing data 
Mean SD n % 
Perceived 
Neighbourhood safety 7.38 1.48 2 0.0 
Neighbourhood connection 19.26 4.23 2 0.0 
  Neighbourhood attachment  19.38  3.12  2  0.0   
 
 
 
 
The numbers and percentages of women who experienced each life event in the 12 
months prior to 1998, 2001 and 2004 are shown in Table 6.3. The sample consisted of 
11,221 women for whom there were neighbourhood cohesion data in 2001.  Due to 
sample attrition there were large amounts of missing data for depression, mental health, 
physical health component scores and self-rated health for the years 1998 and 2004. In 
1998, 20.8% of women reported being depressed. The proportions decreased in the 
following years. The number and proportion of women who had depression at each 
survey are shown in Table 6.4. 
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Table 6.3: Frequency of valid responses to each life event in the 12 months prior in 
1998, 2001 and 2004 
 
 1998 2001 2004 
Number of women responding to surveys 12,338 11,221 10,905 
n % n % n % 
 
Major personal illness 56 0.5 166 1.5 113 1.0 
Major personal injury 5 0.0 9 0.1 16 0.1 
Major surgery (not including dental work) 24 0.2 53 0.5 42 0.4 
Major decline in health of spouse or partner 22 0.2 43 0.4 50 0.5 
Major decline in health of other close family member/friend 106 0.9 200 1.8 256 2.3 
Starting a new, close personal relationship 8 0.1 9 0.1 8 0.1 
Partner infidelity 10 0.1 12 0.1 15 0.1 
Divorce 4 0.0 4 0.0 3 0.0 
Child or family member leaving home 124 1.0 147 1.3 130 1.2 
Death of spouse or partner 2 0.0 1 0.0 2 0.0 
Death of child 0 0.0 1 0.0 1 0.0 
Death of other close family member 36 0.3 110 1.0 149 1.4 
Own or partner retirement/ redundancy 91 0.7 23 0.2 17 0.2 
Decreased income 67 0.5 72 0.6 90 0.8 
Natural disaster (fire, flood, drought, earthquake, house fire) 14 0.1 21 0.2 45 0.4 
Being robbed 9 0.1 23 0.2 15 0.1 
 
 
 
The mean physical health component scores (PCS) for women ranged from 46.63 to 
 
49.33, and mean mental health component scores (MCS) ranged from 46.77 to 50.98. 
Mean physical and mental health component scores and their standard deviations are 
shown in Table 6.5. The majority of women reported good, very good or excellent health. 
Descriptive data for self-rated health is shown in Table 6.6. 
 
 
At each survey, over 90% of women had visited a family doctor, and more than 40% had 
visited a specialist doctor at least once in the 12 months prior to survey.  Hospital doctors 
were used less frequently, with around 15% of women having accessed one in the 12 
months prior to survey.  Health care utilisation reported at each survey is shown in Table 
6.7. 
 
 
 
Table 6.4: Number and percentage of women with depression in 1998, 2001 and 
2004 
 
 Depression No depression Missing data 
n % n % n % 
1998 2,338 20.8 7,880 70.2 1,003 8.9 
2001 2,323 20.7 8,395 74.8 503 4.5 
  2004  2,030  18.1  7,922  70.6  1,269  11.3   
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Table 6.5: Mean mental health component (MCS) scores and physical health 
component summary (PCS) scores for women in 1998, 2001 and 2004 
 
Missing data 
 
 n Mean SD n % 
Mental health (MCS) 1998 10,618 47.9 12.3 603 5.4 
 2001 10,722 48.0 12.1 499 4.4 
 2004 9,774 48.9 11.9 1,447 12.9 
Physical health (PCS) 1998 10,620 49.1 9.2 601 5.4 
 2001 10,723 47.9 9.7 498 4.4 
  2004  9,774  47.2  9.8  1,447  12.9   
 
 
 
 
Table 6.6: Number and percentage of women with fair/poor or good/very 
good/excellent self-rated health in 1998, 2001 and 2004 
 
 Fair/poor self-rated Good/very good/ Missing data  
health excellent self-rated  
 health  
n % n % n % 
1998 1,203 10.7 9,513 84.8 505 4.5 
2001 1,554 13.8 9,591 85.5 76 0.7 
  2004  1,384  12.3  8,724  77.7  1,113  9.9   
 
 
 
 
Descriptive statistics for the socio-demographic variables were presented in Tables 4.1 in 
Chapter Four, so are not repeated here. Descriptive statistics for the psychosocial 
variables were presented in Tables 5.3 in Chapter 5 and are not repeated here. 
 
 
Bivariate correlates of migration 
 
The results of the chi-squared analyses were that migration was statistically significantly 
associated with: postcode socioeconomic position; marital status; living with children aged 
18 years or younger; providing care for an elderly, infirm or frail adult; and life satisfaction. 
A summary of the direction of the associations between these variables and the three 
dimensions of perceived neighbourhood cohesion are shown in Figure 6.1. Full details 
and results tables of the associations can be found in Appendix 4.  Migration was not 
associated with having experienced a life event in the 12 months prior to each migration 
period. The socio-demographic and psychosocial variables that were statistically 
significantly associated with migration were adjusted for in the multivariable analyses. 
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Table 6.7: Number and percentage of women who visited a family, hospital or 
specialist doctor in the 12 months prior to survey in 1998, 2001 and 2004 
 
 n % 
1998 Visited family doctor ≥ 1 time 9,821 87.5 
 No visits 295 2.6 
 Missing data 1,105 9.8 
 Visited hospital doctor ≥ 1 time 1,454 13.0 
 No visits 8,662 77.2 
 Missing data 1,105 9.8 
 Visited specialist doctor ≥ 1 time 4,019 35.8 
 No visits 6,118 54.5 
 Missing data 1,084 9.7 
2001 Visited family doctor ≥ 1 time 10,353 92.3 
 No visits 837 7.5 
 Missing data 31 0.3 
 Visited hospital doctor ≥ 1 time 1,744 15.5 
 No visits 9,428 84.0 
 Missing data 49 0.4 
 Visited specialist doctor ≥ 1 time 4,898 43.7 
 No visits 6,278 55.9 
 Missing data 45 0.4 
2004 Visited family doctor ≥ 1 time 9,414 83.9 
 No visits 703 6.3 
 Missing data 1,104 9.8 
 Visited hospital doctor ≥ 1 time 1,514 13.5 
 No visits 8,391 74.8 
 Missing data 1,316 11.7 
 Visited specialist doctor ≥ 1 time 4,602 41.0 
 No visits 5,496 49.0 
  Missing data  1,123  10.0   
 
 
 
 
Associations between depression, self-rated, mental, and physical health 
and migration 
Compared to women who were not depressed, those who were depressed had lower odds 
of migration, see Table 6.8. There was no association between migration at any time and 
either the mental or physical health component scores. Table 6.8 shows these results. 
 
 
Compared to women who rated their health as good, very good or excellent in 1998 or 
 
2001, women who reported fair or poor health had higher odds of migrating outward 
between 1998 and 2001, and between 2001 and 2004, see Table 6.8. The odds of inward 
migration between 1998 and 2001 were higher for women reporting fair or poor self-rated 
health in 1998, but lower for migration between 2001 and 2004, see Table 6.8. Compared 
to women who reported good, very good or excellent health, the odds of same ARIA 
migration between 1998 and 2001, and also between 2001 and 2004 were higher for 
women reporting fair or poor self-rated health in either 1998 or 2001.  All of the confidence 
 
101 
intervals for the odds ratios summarised in Figure 6.1 crossed one. None were statistically 
significant at p ≤ 0.001. 
 
 
Figure 6.1: Summary of socio-demographic correlates# of migration, showing 
increased and decreased odds of migration 
 
Outward Inward Same ARIA 
1998- 
2001 
2001- 
2004 
1998- 
2001 
2001- 
2004 
1998- 
2001 
2001- 
2004 
Correlates measured in: 1998 2001 1998 2001 1998 2001 
Postcode socioeconomic position 
1st quartile 
2nd quartile    
3rd quartile    
4th quartile (reference)    
Employment No 
paid work Part-
time work 
Full-time work (reference) 
Manage on income 
Impossible/always/sometimes difficult 
Not too bad/easy (reference) 
Marital status 
Not married 
Married/de-facto (reference)  
Live with children ≤ 18yrs 
Yes    
No    
Provide childcare 
Daily-weekly 
Occasionally 
Never (reference)    
Provide care for an adult                                                                                   
Yes                                                                                                                       
No (reference) 
Life satisfaction  
Social support 
# 
Socio-demographics measured prior to migration period 
Higher odds of migration (p ≤ 0.001) 
Lower odds of migration (p ≤ 0.001) 
 
 
 
Associations between migration and health care utilisation 
Compared to women who did not visit a family doctor one or more times in the previous 12 
months, those who did had higher odds of outward migration at any time between 1998 
and 2004, see Table 6.8. There was little difference between the odds of inward migration 
among women who did and did not visit a family doctor. The odds of migration to another 
location with the same ARIA score were also higher for women who had visited a family 
doctor one or more times than for women who had no family doctor visits, see Table 6.8. 
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Depression 0.76 0.57, 1.03 0.78 0.59, 1.02 
No depression (reference) 1 - 1 - 
Mental health component summary score 0.99 0.98, 1.00 0.99 0.98, 1.00 
Physical health component summary score 1.00 0.99, 1.01 0.99 0.98, 1.01 
Self-rated health: fair/poor 1.17 0.78, 1.76 1.30 0.95, 1.77 
Good/v good/excellent (reference) 1 - 1 - 
Family doctor visit 1 or more times 1.09 0.49, 2.34 1.17 0.93, 1.48 
0 times (reference) 1 - 1 - 
Hospital doctor visit 1 or more times 1.23 0.85, 1.78 1.13 0.83, 1.54 
0 times (reference) 1 - 1 - 
Specialist doctor visit 1 or more times 1.22 0.93, 1.59 1.11 0.88, 1.39 
0 times (reference) 1 - 1 - 
 
All the confidence intervals for the odds ratios reported in Table 6.8 crossed one and none 
were statistically significant at p ≤ 0.001. 
 
 
Table 6.8: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each of depression, mental, physical and self-rated health, and health 
care utilisation# and 1998-2001 and 2001-2004 migration 
 
1998 - 2001 2001-2004 
OR 99.9% CI OR 99.9% CI 
Outward migration 
 
Depression 0.79 0.50, 1.25 0.76 0.48, 1.19 
No depression (reference) 1 - 1 - 
Mental health (MCS) 0.99 0.98, 1.01 1.00 0.98, 1.02 
Physical health (PCS) 1.00 0.98, 1.02 0.99 0.97, 1.01 
Self-rated health: Fair/poor 1.14 0.61, 2.12 1.19 0.70, 2.04 
Good/v good/excellent (reference) 1 - 1 - 
Family doctor visit 1 or more times 1.29 0.41, 4.04 1.41 0.95, 2.10 
0 times (reference) 1 - 1 - 
Hospital doctor visit 1 or more times 1.07 0.60. 1.93 1.22 0.74, 2.01 
0 times (reference) 1 - 1 
Specialist doctor visit 1 or more times 1.31 0.86, 1.97 0.92 0.63, 1.36 
0 times (reference) 1 - 1 - 
Inward migration 
 
Depression 0.85 0.59, 1.21 0.84 0.61, 1.15 
No depression (reference) 1 - 1 - 
Mental health component summary score 0.99 0.98, 1.01 1.00 0.99, 1.01 
Physical health component summary score 0.99 0.98, 1.01 1.00 0.99, 1.01 
Self-rated health: fair/poor 1.26 0.79, 1.99 0.88 0.58, 1.33 
Good/v good/excellent (reference) 1 - 1 - 
Family doctor visit 1 or more times 1.00 0.40, 2.71 1.06 0.81, 1.37 
0 times (reference) 1 - 1 - 
Hospital doctor visit 1 or more times 1.41 0.94, 2.13 1.15 0.81, 1.63 
0 times (reference) 1 - 1 - 
Specialist doctor visit 1 or more times 1.16 0.84, 1.59 1.00 0.77, 1.30 
0 times (reference) 1 - 1 - 
Same ARIA migration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
# 
Measured at the survey prior to each migration period * p ≤ 0.001 
For example, in the analysis of migration between 1998 and 2001, depression, mental health, 
physical health, self-rated health, and health care utilisation were measured in 1998. 
No odds ratios were statistically significant at  p ≤ 0.001 
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Compared to women who had not visited a hospital doctor, those who did so once or more 
had higher odds of outward, inward and same ARIA migration, see Table 6.8. The odds of 
1998-2001 migration to any location were also higher for women who had visited a 
specialist doctor. The odds of 2001-2004 outward migration were lower for women who 
had visited a specialist doctor in the 12 months prior to 2001. Women who had visited a 
specialist doctor had higher odds of 2001-2004 migration to another location with the same 
ARIA score. There was no association between visits to a specialist doctor on inward 
migration in 2001-2004.  All of the confidence intervals for the odds ratios reported in 
Table 6.8 crossed one and none were statistically significant at p ≤ 0.001. 
 
 
 
Associations between 1998-2001 migration and perceived 
neighbourhood cohesion 
 
Perceived neighbourhood safety 
 
Compared to women who did not change address, women who migrated outward (to a 
more remote location) between 1998 and 2001 reported higher perceived neighbourhood 
safety scores in 2001, after having migrated. Table 6.9 shows these results. The finding 
was replicated for migration between 2004 and 2007. These results are not shown here 
but can be found in Table A4.10 in Appendix 4. 
 
 
 
Neighbourhood connection and attachment 
 
Compared to women who did not change address, women who migrated in any direction 
between 1998 and 2001 had statistically significantly lower neighbourhood connection and 
attachment scores in 2001.  Of the women who migrated, women who migrated inward 
had the lowest neighbourhood connection and attachment scores in 2001, and women 
who migrated outward had the highest scores, see Table 6.9. 
 
 
Associations between perceived neighbourhood cohesion and 
2001-2004 migration 
 
Perceived neighbourhood safety 
 
Perceived neighbourhood safety was not associated with outward migration in 2001-2004. 
Compared to women who did not change address, there was an increase of 14% in the 
odds of inward migration for women with higher perceived neighbourhood safety scores in 
2001, see Table 6.10. 
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Table 6.9: Unstandardised regression coefficients (B) and 99.9% confidence intervals (CI) for the 
association between 1998-2001 migration between and perceived neighbourhood safety, 
connection and attachment 
 
 
 
Unadjusted 1998-2001 migration 
 
Neighbourhood safety1 Neighbourhood connection2 Neighbourhood attachment3 
B 99.9% CI B 99.9% CI B 99.9% CI 
Outward 0.26 -0.03, 0.55 -0.86* -1.69, -0.03 -0.70* -1.30, -0.09 
Inward migration -0.18 -0.40, 0.05 -2.03* -2.66, -1.39 -1.01* -1.47, -0.55 
Same ARIA -0.12 -0.31, 0.07 -1.49* -2.03, -0.94 -0.80* -1.20, -0.41 
No migration (reference) 
Adjusted 1998-2001 migration 
Outward 0.41* 0.30, 0.52 -0.96* -1.80, -0.12 -0.76* -1.36, -0.16 
Inward -0.10 -0.33, 0.13 -1.92* -2.57, -1.28 -0.90* -1.36, -0.44 
Same ARIA -0.05 -0.24, 0.14 -1.17* -1.72, -0.63 -0.66* -1.05, -0.26 
No migration (reference) 0 - 0 - 0 - 
1 
Neighbourhood safety was adjusted for 2001 postcode socioeconomic position and manage on income * p ≤ 0.001 
2 
Neighbourhood connection was adjusted for 2001 volunteering and manage on income measured in 2001 
3 
Neighbourhood attachment was adjusted for 2001 manage on income and marital status 
 
 
Table 6.10: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association between 2001 
perceived neighbourhood safety, connection and attachment and 2001-2004 migrationa 
 
Outward migration Inward migration Same ARIA migration 
OR 99.9% CI OR 99.9% CI OR 99.9% CI 
Unadjusted perceived neighbourhood 
Safety 1.00 0.88, 1.13 1.11* 1.02, 1.22 0.94 0.87, 1.01 
Connection 0.94* 0.90, 0.98 0.97* 0.94, 1.00 0.94* 0.92, 0.97 
Attachment 0.90* 0.85, 0.96 0.92* 0.89, 0.96 0.92* 0.89, 0.95 
Adjusted perceived neighbourhood 
Safety 1.00 0.88, 1.15 1.14* 1.04, 1.25 0.96 0.89, 1.04 
Connection 0.93* 0.89, 0.98 0.97* 0.94, 1.00 0.95* 0.93, 0.98 
Attachment 0.89* 0.84, 0.95 0.93* 0.89, 0.97 0.93* 0.89, 0.96 
a 
Compared to no migration * p ≤ 0.001 
1 
for 2001 postcode socioeconomic position, marital status, living with children ≤18yrs, adult, and life satisfaction 
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There was no association between perceived neighbourhood safety and outward 
migration, or migration to another location with the same ARIA score. There was little or 
no difference between the odds ratios of the unadjusted and adjusted models. The 
confidence intervals for the odds ratios were narrow, see Table 6.10. These findings were 
replicated for migration between 2004 and 2007 (Surveys 4 to 5) using perceived 
neighbourhood safety measured in 2004. The results of the replication analyses are 
shown in Table A4.10 in Appendix 4. 
 
 
Neighbourhood connection and attachment 
 
The odds of migration were statistically significantly lower (up to 10%) when women‟s 
neighbourhood connection and attachment scores were higher. There was little or no 
difference between the odds ratios of the unadjusted and adjusted models. The 
confidence intervals for the odds ratios were narrow.  Table 6.10 shows these results. 
 
 
 
Discussion 
Principal findings 
Among women aged 47 to 58 years, migration was not associated with depression, mental 
and physical health component scores or self-rated health.  Nor was it statistically 
significantly associated at the p ≤ 0.001 level with health care utilisation.  Outward 
migration in 1998-2001 was associated with increased perceived neighbourhood safety 
scores in 2001, however migration to other locations was not.  Compared to women who 
did not migrate, women who had changed address in the previous three years had lower 
neighbourhood connection and attachment scores. The strength of the association was 
weakest for women who had migrated inward, although the confidence intervals were 
wide.  Perceived neighbourhood safety was not associated with outward migration or 
migration to another location with the same ARIA score, but higher levels of perceived 
safety was associated with increased odds of inward migration. The odds of migration 
were statistically lower when women‟s neighbourhood connection and attachment scores 
were higher. 
 
 
The findings that depression, mental and physical health component scores and self-rated 
health were not associated with migration support the findings of Moorin and colleagues. 
[334] They found that people living in remote and rural areas were less likely to migrate 
inward following the onset of a serious health condition (defined as any of the 10 leading 
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causes of death in Australia in 1993). [334]  Using qualitative methods in relation to 
accessing treatment for cancer in New Zealand, McGrath and Holewa suggested that 
people would prefer to travel for treatment rather than relocate. [364]  It may also be the 
case that people requiring other health services might prefer to travel to access them 
rather than to relocate. If this were true, it might explain why migration was not associated 
with health care utilisation. 
 
 
Consistent with the findings reported in this chapter, using data from the same sample of 
ALSWH participants, Larson and colleagues found that migration to another postcode was 
not associated with health or health care utilisation at the p ≤ 0.01 level. [326]  In a study of 
interstate migration spanning 10 years in the USA, Halliday and Kimmitt found that people 
with worsening health (from excellent/good to fair/poor/very poor self-rated health) had a 
lower likelihood of migration. [365]  The finding however, was not statistically significant at 
a stringent level (such as p ≤ 0.001) appropriate for a dataset of over 45,000 observations. 
These conflicting findings may be due to the use of different criteria for statistical 
significance and different measures of migration. 
 
 
Despite the use of different measures of migration, the findings of this chapter support 
those of Larson and colleagues. [326] This may be because both the sample, and the 
measures of health and health care utilisation used in this chapter were the same as used 
by Larson and colleagues.  However, Larson and colleagues did find an association 
between migration and visits to a specialist doctor when statistical significance was set at 
p ≤ 0.05. [326] The findings reported in this chapter were not consistent with this finding. 
 
 
Outward migration was associated with increased perceived neighbourhood safety scores, 
however other migration was not. This finding suggests that women who already feel safe 
are more likely to move to more outward lying locations. Australian studies have found 
that people feel safer and are more trusting in rural areas. [37, 110] It may also be that 
trust and perceptions of safety are relatively stable personal characteristics, [179]  so 
changing address does not greatly affect them.  It was beyond the scope of this thesis to 
determine whether the perceived neighbourhood safety variables related to trust. 
However it is intuitively logical to assume that if people in the neighbourhood are trusted, a 
person is likely to feel that the neighbourhood is a safe place. The findings reported in this 
chapter, and by other authors suggest that perceived neighbourhood safety may relate 
 
107 
less to the neighbourhood in which women live, and more to individual psychosocial 
characteristics. The findings reported in Chapter Five support this possibility. 
 
 
It is not surprising that neighbourhood connection and attachment scores were lower for 
women who had changed address in the previous three years. The strength of the 
associations was lowest for women who had migrated inward, although the confidence 
intervals were wide.  Other authors have found that people living in high-density 
neighbourhoods have lower levels of perceived neighbourhood cohesion. [366, 367]  This 
may partly explain why women who moved towards the city had the lowest neighbourhood 
connection and attachment scores. The ability to more broadly contextualise the findings 
of this chapter are limited because studies that have investigated the association between 
migration and perceived neighbourhood cohesion are scant. The bivariate findings in 
relation to socio-demographic correlates of migration are largely consistent with those of 
other studies. [328-332] Most of the migration and health literature relates to the effects 
of migration in and out of advantaged or disadvantaged neighbourhoods (for example 
[328, 336, 368]). The few published studies that report associations between migration 
and health show conflicting results. 
 
 
Strengths and limitations 
The inclusion of a range of possible correlates of migration is a strength of the analyses 
presented in this chapter.  It increases confidence that the association between the three 
dimensions of perceived neighbourhood cohesion and migration are not due to socio- 
demographic or psychosocial factors. 
 
 
Sample attrition between 1998 and 2004, and the need for a valid address in each of 
 
1998, 2001 and 2004 meant that there were high levels of missing data for the analyses 
that included migration.The inaccuracy of the satellite projections used to calculate the 
exact geocoding for distances less than 5km also limited the ability to provide precise 
insight into more proximate migration. While the bivariate odds ratios for the associations 
between migration and depression, mental and physical health component scores, self-
rated health, and health care utilisation indicated an effect, the confidence intervals were 
wide. The odds ratios were not statistically significant at the p ≤ 0.001 level. This means 
the null findings for these analyses should be interpreted with caution.  Despite this, the 
findings were consistent between variables with high levels of missing data and those with 
low amounts of missing data.  Given that Larson and colleagues also found no association 
 
108 
between migration and self-rated, mental and physical health component scores, the 
associations between migration and health reported in this chapter may indeed, be valid. 
 
Conclusion and implications 
The results reported in this chapter found that migration is associated with perceived 
neighbourhood safety, connection and attachment.  However it appeared that migration 
was not associated with any of the four health outcomes that were examined. Therefore 
migration does not need to be adjusted for in analyses where depression, self-rated 
health, mental and physical health component scores are used as outcomes.  Chapter 
Seven will examine the effects of perceived neighbourhood safety, connection and 
attachment on health outcomes. 
 
109 
Chapter Seven: Associations between perceived 
neighbourhood cohesion and health outcomes 
 
 
This chapter is the culmination of work undertaken in all the previous results chapters.  It 
adds to existing knowledge about perceived neighbourhood cohesion by presenting a 
systematic examination of associations between the three dimensions of perceived 
neighbourhood cohesion and four health outcomes, adjusting for relevant socio- 
demographic and psychosocial correlates. Many of the correlates were also identified as 
being associated with perceived neighbourhood safety, connection and attachment in 
previous chapters. This chapter adds to current knowledge by addressing a number of 
limitations that have hampered the ability of previous research to reach robust conclusions 
regarding associations between perceived neighbourhood cohesion and health. 
 
 
 
Introduction 
Reviews of research examining the associations between neighbourhood cohesion and 
health have found inconsistent results, although associations with mental health are more 
consistent than those for physical health. [70, 75-77, 90, 205, 369]  It has been suggested 
that these inconsistent findings may be due to: a reliance on cross-sectional study 
designs; the use of varied health outcomes; and insufficient measurement of confounders, 
in particular socio-economic position (both individual and neighbourhood) and prior health 
status. [25, 54, 75] 
 
 
The limitations associated with cross-sectional study designs are by no means unique to 
perceived neighbourhood cohesion research. The primary limitation with cross-sectional 
research is the inability to establish the temporal direction of statistical associations. For 
example, while it appears that perceived neighbourhood cohesion is associated with 
mental health, it is plausible that mental health affects how trusting people are of others, 
how safe they feel, and how much they interact with others in their neighbourhood [75, 
408]. People‟s health may also affect the neighbourhoods in which people choose to 
reside, or are housed in [326, 334]. Because the association between health and 
perceived neighbourhood cohesion is likely to be somewhat bi-directional, and because 
health at any given time is correlated with prior health, adjusting for prior health will provide 
a more accurate estimate of associations between perceived neighbourhood cohesion and 
health. 
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While longitudinal studies of perceived neighbourhood cohesion are uncommon, several 
recent studies have adjusted for health at a previous point in time. [51, 96, 179, 370] 
Using data from the Multi-Ethnic Study of Atherosclerosis (participants were recruited in 
the areas surrounding: Columbia University, New York; Johns Hopkins University, 
Maryland; North-western University, Illinois; University of Los Angeles, California; The 
University of Minnesota, Minnesota; and Wake Forest University, North Carolina), Mair 
and colleagues found that the association between area level neighbourhood cohesion 
and participant depression became null when prior depression was adjusted for. [51] 
Using British population data, Giordano and colleagues compared cross-sectional and 
time lagged associations between social and neighbourhood cohesion (generalised trust, 
and talking to neighbours once a week or more) and self-rated health across seven years. 
[179] They found that the odds of poor health following good heath seven years previously 
(at baseline) were higher among those with low generalised trust. The association was 
stronger in cross-sectional analyses than in analyses where all explanatory variables were 
measured two years prior to self-rated health. [179]  Another study that sampled 
households in 25 neighbourhoods in Seoul, Korea found that people who could access 
“help, or someone to lean on in times of trouble” had better self-rated health one year later 
than those who did not. [96]  Low levels of social participation (not necessarily 
neighbourhood based) was associated with higher rates of ischemic heart disease 
morbidity and mortality over a 9-10 year follow-up in a Swedish population based study. 
[370] 
 
 
The research presented in this chapter will add to the findings of the studies mentioned 
above, by using health outcomes measured at three time points, and adjusting for prior 
health.  It has been suggested that previous health is used to benchmark good versus 
poor health for any given individual. [371]. Four health outcomes were examined that are 
commonly used in epidemiological studies. Two related to mental health, one related to 
physical health status, and a generic measure of self-rated health was also included. 
 
 
Lower levels of perceived neighbourhood cohesion have been associated with increased 
depressive symptoms. [49, 51, 146, 372]  Higher levels of perceived neighbourhood 
cohesion and safety were also shown by Ziersch and colleagues to be associated with 
better general mental health. [205, 369] 
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Perceived neighbourhood safety, but not neighbourhood connection was shown by Ziersch 
to be associated with physical health, [101] and Berry and colleagues found an association 
between social cohesion and physical functioning. [52]  However, others have found no 
association between physical health and perceived neighbourhood cohesion. [205, 369] 
 
 
Self-rated health is a commonly used measure in perceived neighbourhood cohesion 
research. Self-rated health has been shown to be associated with both perceived 
neighbourhood cohesion and perceived neighbourhood safety.  Higher odds of reporting 
poor self-rated health have been shown among those who feel unsafe walking in their 
neighbourhood at night in cross-sectional analyses. [373]  Higher levels of perceived 
neighbourhood cohesion have been associated with reporting good, versus poor self-rated 
health. [37, 187, 373-379]  However, the association between perceived neighbourhood 
cohesion and self-rated health is not universal. 
 
 
A longitudinal analysis of the association between self-rated health and perceived 
neighbourhood cohesion, specifically the frequency of talking with neighbours, found the 
latter variable to be associated with good self-rated health two years later. [179]. As 
mentioned above, the inclusion of prior health appears to affect associations between 
perceived neighbourhood cohesion and health.  Another posited explanation for the 
inconsistency of associations between neighbourhood cohesion and health is the omission 
of other important covariates in analyses. [56, 279] 
 
 
Regarding the omission of relevant variables in analyses, authors of review articles 
generally focus on insufficient adjustment for individual and neighbourhood socio- 
economic position. The effects of omitting relevant covariates of neighbourhood cohesion 
and health may also apply to other variables. A range of variables were identified that are 
associated with the three dimensions of perceived neighbourhood cohesion identified in 
Chapters Four, Five and Six.  These were: postcode socioeconomic position, residential 
location, highest educational qualification, employment, the ability to manage on available 
income, social support, life satisfaction, perceived life control, optimism, and migration. 
Many of these are also known to be associated with health outcomes. These possible 
covariates and their association with health are discussed next. 
 
 
Higher levels of income, employment, and education are associated with both higher 
levels of neighbourhood cohesion, and also with better mental and physical health 
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outcomes. [113, 131, 322, 323, 361, 380-384]  These associations are also evident at the 
neighbourhood or postcode area level. [37, 54, 56, 62, 79, 187, 279, 385]  There is 
evidence that inclusion of both individual and postcode socioeconomic position is 
appropriate in studies of health outcomes, particularly when they are also known to be 
associated with neighbourhood cohesion. [46, 279] 
 
 
Health behaviours such as tobacco smoking and physical activity are well known 
correlates of health outcomes and socioeconomic status. [386]  They have also been 
reported to interact with socioeconomic factors. [384, 387] While smoking and physical 
activity have not been explored previously in this thesis, studies have found that social 
interaction and social cohesion are associated with these two behaviours. [45, 388-391] 
 
 
Marriage is also associated with greater perceived neighbourhood cohesion, and it 
 
appears to be important in terms of health outcomes. [137, 164, 392]  This may particularly 
be the case for people in mid-life and later. [393]. While the multivariable findings of 
Chapter Four showed that living with children under 18 years of age was not associated 
with perceived neighbourhood cohesion, it has been suggested by other authors that 
women who participate more in child focused neighbourhood activities have poorer health. 
[242, 274] Being a carer for someone who is elderly, frail or infirm has also been 
associated with poor health and well-being.[245-248, 394-396]  Chapter Four showed that 
providing care was not associated with perceived neighbourhood cohesion in this sample 
of mid-aged women. However, mid-life is when women are more likely to become a carer, 
and as a consequence may experience poorer health than non-carers. [397] 
 
 
Many studies use participation in volunteer work as a proxy for social participation or social 
capital. Volunteering has been shown to be associated with health [277, 310, 398], but not 
consistently.  A New Zealand study found no association between volunteering and 
mortality, [399] and a study of Moscow residents found no association between 
participation in voluntary associations and self-rated health among women. [400]  The 
results presented in Chapter Four showed that volunteering was associated with 
neighbourhood connection but not perceived neighbourhood safety or attachment. Like 
other indicators of social capital and social behaviour generally, associations between 
social variables and health are complex.  For example, Mellor and colleagues found that 
the association between volunteering and health was mediated by perceived control and 
optimism. [401] In a more recent study, Pilkington and colleagues found that volunteers 
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have better health because they tend to have more social support and social interactions 
than those who do not volunteer. [276]  An Australian study found that both optimism and 
perceived life control mediated the association between volunteering and life satisfaction. 
[401]  Volunteering might be a covariate of both perceived neighbourhood cohesion and 
health. 
 
 
Associations between social relationships and health have received extensive research 
attention.  Although the evidence is not consistent, social support has been associated 
with both mental and physical health. [224, 310, 402-405]  Holt-Lunstad and colleagues 
suggest that the influence of social relationships, including social support and social 
cohesion on mortality risk are comparable with the effects of smoking. [13]  They found 
that low levels of support, cohesion, social integration, fewer social networks and 
relationships, and isolation constituted a greater risk to health than the risks associated 
with obesity and physical inactivity. [13] 
 
 
As discussed in Chapter Three, social support has also been considered a component of 
neighbourhood cohesion. [25, 31, 91, 113, 114, 214]  Nakhaie and Arnold found that 
including “perceived love” in a model removed the effects of social capital variables 
(participation in organisations, contact with friends/relatives/neighbours, blood donation) 
on health outcomes. [406]  The authors appeared to use one of the items of the MOS 
Social Support Scale (someone to love and make you feel wanted) to measure “perceived 
love”. Social support is also associated with life satisfaction. [407] Other psychosocial 
variables that have been reported as being associated with health were first introduced in 
Chapter Five.  These are life satisfaction, perceived life control and optimism. Therefore 
only a brief summary of these will be provided here. 
 
 
Life satisfaction has been shown to be associated with general measures of health. [318] 
The findings reported in Chapter Five showed that social support, life satisfaction, life 
control and optimism were associated with each of the three dimensions of perceived 
neighbourhood cohesion. Other studies have also shown that life satisfaction is 
associated with higher levels of neighbourhood connectedness and volunteering. [277, 
310, 315] Life satisfaction has also been shown to be correlated with whether people 
perceive they have control over their life, and if they expect they are able to influence 
outcomes they wish to achieve. [299, 300] 
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High levels of life control have been associated with better health, and it has been 
suggested that having a sense of control over one‟s life mediates the association between 
socioeconomic position and health. [153, 285]  This mediation has been shown across 
different countries and different economies and cultures. [147, 285, 303]  Optimism has 
also been associated with a wide range of health outcomes. [160-162]  It is likely that 
optimism, social support, self-rated health and depression are inter-related. [308] 
 
 
While it appears that variables such as social support, life satisfaction, life control and 
optimism may be associated with health, their mechanism of action remains unclear. The 
“fuzzy” nature of these variables lack “the level of precision and control that is preferred in 
biomedical research” (p:2). [13] This may be why social and emotional variables including 
a history of depression are infrequently adjusted for in analyses of health outcomes. [54] 
Depression and anxiety produce characteristic ways of thinking that are associated with 
more negative appraisals and social withdrawal.  [408]  In addition to affecting appraisals 
of the neighbourhood social environment, social withdrawal might affect connectedness to 
others in the neighbourhood, and also people‟s attachment to their neighbourhood. [75] 
Both depression and anxiety are also associated with a sense or fear of victimization, so 
perceptions of neighbourhood safety may also be affected by mental health. [408]  It 
seems likely that psychosocial variables such as social support, life satisfaction, life control 
and optimism may be covariates of both perceived neighbourhood cohesion and mental 
health. 
 
 
This chapter addresses two key limitations in the existing research. The first relates to the 
inability to determine whether perceived neighbourhood cohesion precedes health, as 
opposed to cross-sectional associations where effects may be bi-directional. To address 
this issue, this study used three dimensions of perceived neighbourhood cohesion 
measured in 2001 and four health outcomes measured in 2001, 2004 and 2007. The 
second limitation relates to the range of covariates that are included in analyses where 
health is an outcome. Health and mortality are highly correlated with previous states of 
health. [409, 410] To address this issue, this study adjusted for prior health. While it may 
not be an established limitation of perceived neighbourhood cohesion and health research, 
there is emerging evidence that psychosocial factors are correlated with both variables. 
This study includes psychosocial variables as possible covariates of perceived 
neighbourhood cohesion and health. 
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Aims 
This chapter aims to contribute to knowledge by modelling the effects of a range of socio- 
demographic variables, four psychosocial variables and perceived neighbourhood 
cohesion on four health outcomes.  The analyses sought to answer the question, are 
perceived neighbourhood safety, connection or attachment measured in 2001 associated 
with depression, mental health, physical health or self-rated health in 2001, 2004, or 2007? 
 
 
 
Methods 
Data 
Data were used from women for whom neighbourhood data were available in 2001 at 
 
Survey 3, n=11,221. Due to sample attrition, data for 10,905 women were available in 
 
2004, and 10,639 women in 2007. Socio-demographic, psychosocial and heath data were 
obtained in 1998 (Survey 2), 2001 (Survey 3), 2004 (Survey 4) and 2007 (Survey 5). 
 
 
Measures 
 
Outcome variables 
 
Four variables were used to examine the effect of perceived neighbourhood cohesion on 
health and well-being.  The health outcomes were; a specific measure of depression, 
general mental and physical health, and self-rated health. 
 
 
Depression was defined by a score of 10 or more on the 10-item version of the Centre for 
Epidemiologic Studies Depression Scale (CESD-10).  General mental health and physical 
health were measured using the mental health component score and physical health 
component scores of the Short-Form 36 (SF-36) measure of health-related quality of life. 
Self-rated health was measured using a single item from the SF-36. These measures 
were described in full in Chapter Six and are not repeated here.  Data for each of these 
variables were collected in 1998, 2001, 2004 and 2007. 
 
 
 
Explanatory variables 
 
The three dimensions of perceived neighbourhood cohesion identified in Chapter Three 
were the explanatory variables. They were measured in 2001 at Survey 3 and were; 
perceived neighbourhood safety, connection, and attachment. 
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Socio-demographic, psychosocial and health behavioural variables The 
socio-demographic variables used in the analyses presented in this chapter were: area 
socioeconomic position; geographic location; highest qualification; employment; the ability 
to manage on available income; marital status; living with a child 18 years or younger; 
provision of childcare for someone else‟s child; provision of care for an ill, frail or elderly 
adult; and volunteering. These variables were described in Chapter Four. The 
psychosocial variables included were; social support, life satisfaction, life control and 
optimism. These variables were described in Chapter Five so detail is not repeated here. 
Data for each of the above-mentioned variables were collected in 1998, 2001, 2004 and 
 
2007. The exception was highest qualification, which was only available in 2001. 
 
 
 
The two health behaviour variables, physical activity and smoking have not been used 
previously in this study.  However, their well-established association with health outcomes 
mandates their inclusion as possible covariates of health.  Physical activity was measured 
using items from Active Australia‟s 1999 National Physical Activity Survey. [411] Women 
were asked, “How many times did you do each type of activity last week?” (Only count the 
number of times when the activity lasted for 10 minutes or more), and “if you add up all the 
times you spent in each activity last week, how much time did you spend altogether doing 
each type of activity?”  The activities were: walking briskly (for recreation or exercise, or to 
get from place to place), moderate leisure activity (like social tennis, moderate exercise 
classes, recreational swimming, dancing), vigorous leisure activity (that makes you 
breathe harder or puff and pant like aerobics, competitive sport, vigorous cycling, running, 
swimming), and vigorous household or garden chores (that make you breathe harder of 
puff and pant). The metabolic equivalent minutes per week method of estimating 
'adequate' activity was used to assess physical activity. [412]  This measure of physical 
activity is independent of body weight and is the best method of estimating physical activity 
in women. [412] Physical activity was categorised as „nil/sedentary‟ (0-10 metabolic 
equivalent minutes per week), „low‟ (11-150 metabolic equivalent minutes per week), 
„moderate‟ (151-300 metabolic equivalent minutes per week) and „high‟ (more than 300 
 
metabolic equivalent minutes per week). 
 
 
 
To determine smoking status, two questions from the Australian Institute of Health and 
Welfare National Health Data Dictionary were used. [413] The first was, “How often do 
you currently smoke cigarettes or any tobacco products?” Response options were; daily, 
at least weekly (but not daily), less often than weekly, and not at all. The survey skipped 
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the second question if women didn‟t smoke, or smoked less than weekly. The second 
question was, “on average how many cigarettes do you smoke each week”.  Using these 
two questions a variable was derived with the categories of „more than 20 cigarettes per 
day‟, „10-19 cigarettes per day‟, „less than 10 cigarettes per day‟, „ex-smoker‟ and „non- 
smoker‟. 
 
 
Statistical analyses 
Descriptive data were generated for depression, the mental health and physical health 
component scores and self-rated health. Bivariate associations between each outcome 
variable and each of the variables that have been examined in previous chapters, plus 
physical activity and smoking status were examined. While previous chapters have used a 
stringent p value of less than, or equal to 0.001, to ensure models adequately adjusted for 
all statistically relevant correlates, a more generous value of p≤ 0.05 was used to select 
correlates. 
 
 
A series of regression analyses were built for each outcome variable to determine whether 
the three dimensions of perceived neighbourhood cohesion were associated with 
depression, mental health and physical health component scores, and self-rated health. 
Logistic regression was used for depression and self-rated health, and linear regression 
was used for the mental health and physical health component scores.  A series of step- 
wise models were built for each health outcome and each dimension of perceived 
neighbourhood cohesion. They were as follows: 
Unadjusted 
 
Adjusted for: 
 
- Prior health (at previous survey/s) 
 
- Postcode socioeconomic position 
 
- Residential location 
 
- Individual socioeconomic variables 
 
- Marital status and living with child/ren 
 
- Provision of care/volunteering 
 
- Physical activity and smoking 
 
- Psychosocial variables. 
 
 
Separate models were built for each health outcome in 2001, 2004 and 2007. Only those 
variables associated with each health outcome in bivariate analyses were used.  For 
example, no association was found between the physical health component scores and 
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volunteering or caring for someone else‟s child, so these were not included in the models 
where the PCS was an outcome. They were associated with depression and the mental 
health component scores, so they are included in those models. Prior health (health at the 
previous survey) was adjusted for. For analyses of 2007 health outcomes, health in both 
2001 and 2004 was adjusted for. 
 
 
 
Consistent with the primary analyses conducted for other chapters in this thesis, the final 
analyses used a stringent p value of ≤ 0.001 to be considered statistically significant. This 
level was used because the large sample increases the likelihood of results being 
statistically significant by chance. [200]  Similarly, 99.9% confidence intervals are reported. 
 
 
Analyses were conducted using data from women who provided neighbourhood cohesion 
data in 2001, n = 11,221. Sample attrition meant there were higher levels of missing data 
for the outcome variables than was the case within each survey wave.  However a full 
case analysis, including only women who provided data in 2004 (Survey 4) and 2007 
(Survey 7) was also conducted. 
 
 
 
Results 
Due to sample attrition between 2001 and 2007, the proportion of women for whom there 
were missing depression data increased at each subsequent survey, see Table 7.1.  About 
21% of women were depressed in 2001. The mean mental health component score was 
 
48.04 in 2001 and increased marginally in in 2004 and again in 2007. The mean physical 
health component scores score 2001 was 47.88, and declined over time, see Table 7.2. 
About 14% of women rated their health as fair or poor in 2001. This proportion decreased, 
and missing data increased at subsequent surveys, see Table 7.3. Because full 
descriptive statistics for the other variables were reported in previous chapters, they are 
not repeated here. The descriptive data for the three dimensions of perceived 
neighbourhood cohesion can be found in Chapter Three. Those for the socio- 
demographic variables were reported in Chapter Four, and the descriptive statistics for the 
psychosocial variables can be found in Chapter Five. 
 
 
Bivariate associations 
Almost all variables described in the methods section were associated with each of the 
health outcomes at p < 0.05.  The exceptions were that residential location and provision 
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Missing data 498 
4.4% 
 786 
7.0% 
 1,703 
15.2% 
 
 
of care for an ill, frail or elderly adult were not associated with depression, the mental 
health component scores or self-rated health. The provision of childcare variable was not 
associated with depression, and volunteering was not associated with the physical health 
component scores. 
 
 
Table 7.1: Depression and self-rated health of women in 2001, 2004 and 2007 for 
whom there were perceived neighbourhood cohesion items in 2001 and 
depression data at the previous survey 
 
2001 2004 2007 
n % n % n % 
Depression (CESD-10) 
Depressed 2,323 22.2 2,030 18.8 1,814 16.7 
Not depressed 7,726 73.9 7,656 70.8 7,423 68.3 
Missing data 401 3.8 1,131 10.5 1,626 15.0 
   Total  10,450  100.0  10,817  100.0  10,863  100.0   
 
 
 
 
Table 7.2: Mean mental health and physical health component scores for women for 
whom there were perceived neighbourhood cohesion items in 2001 and health 
data at the previous survey 
 
2001 2004 2007 
n Mean SD n Mean SD n Mean SD 
Mental health1 10,723 48.04 12.13 10, 435 48.93 11.93 10,227 49.84 11.58 
Missing data 498 
4.4% 
786 
7.0% 
994 
8.9% 
Physical health2 10,723 47.88 9.69 10, 435 47.24 9.83 10,227 46.85 10.10 
 
 
1 
Mental health component score 
2 
Physical health component score 
 
 
 
 
Table 7.3: Self-rated health of women for whom there were perceived 
neighbourhood cohesion items in 2001 and self-rated health data at the previous 
survey 
 
 
 
Self-rated health 
 
2001 2004 2007 
n % n % n % 
Fair/poor 1,554 14.4 1,384 12.3 1,301 11.7 
Good/very good/excellent 9,593 85.5 8,673 77.7 8,484 76.0 
Missing data 71 0.7 1,100 9.9 1,377 12.4 
   Total  10,818  100.0  10,818  100.0  11,162  100.0   
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Multivariable associations between the three dimensions of perceived 
neighbourhood cohesion and health outcomes 
The results reported here are for analyses conducted using data from women who 
provided neighbourhood cohesion data in 2001 (n = 11,221). The results of the full case 
analysis that included only women who participated in 2004 (n = 10,817) and 2007 (n = 
10,863) produced extremely similar results. To illustrate this, the results for depression 
are shown in Table A5.1 in Appendix 5. 
 
 
 
The association between the three dimensions of perceived neighbourhood 
cohesion and depression 
 
Perceived neighbourhood safety 
Adjusting for prior depression and a range of socio-demographic variables, women who 
perceived their neighbourhood to be safer in 2001 had lower odds of reporting depression 
in 2001, 2004 and 2007, see Table 7.5. After adjusting for previous depression, adding 
each set of socio-demographic variables attenuated the association.  Including the four 
psychosocial variables (social support, life satisfaction, life control, and optimism) 
increased the odds of reporting depressive symptoms to close to one, so that there was no 
longer a statistically significant association between perceived neighbourhood safety and 
depression. 
 
 
 
Neighbourhood connection 
The findings were similar for the association between neighbourhood connection and 
depression. After adjusting for prior depression and a range of socio-demographic 
variables, women who had higher neighbourhood connection scores in 2001 had lower 
odds of reporting depression in 2001, 2004 and 2007. The socio-demographic variables 
did not greatly affect the odds ratios after adjustment for prior depression. The inclusion of 
the four psychosocial variables increased the odds ratio closer to one, and the association 
between perceived neighbourhood safety and depression was no longer statistically 
significant. Table 7.5 shows these results. 
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Table 7.5: Odds ratios (OR) and 99.9% confidence intervals (CI) for logistic regression models for the association between 
perceived neighbourhood safety, connection, and attachment and depression# in 2001, 2004 and 2007 
 
2001 2004 2007 
OR  99.9%CI OR  99.9%CI OR  99.9%CI 
Perceived neighbourhood safety - unadjusted 0.82* 0.78, 0.86  0.82* 0.77, 0.86  0.82* 0.77, 0.86 
Prior depression 0.86* 0.81, 0.91 0.88* 0.83, 0.93 0.89* 0.83, 0.95 
Postcode socioeconomic position 0.86* 0.81, 0.92 0.88* 0.83, 0.94 0.89* 0.83, 0.95 
Socioeconomic variables1 0.89* 0.83, 0.94 0.91* 0.85, 0.97 0.91* 0.85, 0.98 
Marital status, living with child/ren 0.89* 0.84, 0.95 0.92* 0.86, 0.98 0.91* 0.85, 0.98 
Provides care for frail, infirm, elderly adult or children 0.88* 0.83, 0.94 0.93* 0.87, 0.99 0.91* 0.84, 0.98 
Smoking, physical activity 0.89* 0.83, 0.94 0.93* 0.87, 1.00 0.91* 0.84, 0.99 
Social support, life satisfaction, life control, optimism 0.97 0.90, 1.04 0.98 0.91, 1.06 0.98 0.90, 1.07 
Neighbourhood connection - unadjusted 0.90* 0.86, 0.92 0.91* 0.89,0.93 0.92* 0.90, 0.95 
Prior depression 0.92* 0.90, 0.94 0.95* 0.92, 0.97 0.96* 0.94, 0.98 
Postcode socioeconomic position 0.92* 0.90, 0.94 0.94* 0.92, 0.97 0.96* 0.94, 0.98 
Socioeconomic variables1 0.92* 0.90, 0.95 0.95* 0.93, 0.97 0.97* 0.94, 0.99 
Marital status, living with child/ren 0.92* 0.90, 0.95 0.95* 0.93, 0.97 0.97* 0.94, 0.99 
Provides care for frail, infirm, elderly adult or children 0.93* 0.90, 0.95 0.96* 0.93, 0.98 0.97* 0.94, 1.00 
Smoking, physical activity 0.93* 0.91, 0.95 0.95* 0.93, 0.98 0.97* 0.94, 1.00 
Social support, life satisfaction, life control, optimism 0.98 0.96, 1.01 0.99 0.96, 1.02 1.00 0.97, 1.03 
Neighbourhood attachment - unadjusted 0.86* 0.84, 0.89 0.88* 0.85, 0.90 0.87* 0.95, 0.90 
Prior depression 0.89* 0.86, 0.92 0.92* 0.90, 0.95 0.94* 0.91, 0.97 
Postcode socioeconomic position 0.89* 0.86, 0.92 0.92* 0.90, 0.95 0.95* 0.92, 0.98 
Socioeconomic variables1 0.90* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Marital status, living with child/ren 0.90* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Provides care for frail, infirm, elderly adult or children 0.91* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Smoking, physical activity 0.90* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Social support, life satisfaction, life control, optimism 0.99 0.95, 1.03 1.00 0.96, 1.04 1.00 0.96, 1.05 
# 
No depression is the reference category * p ≤ 0.001 
1 
highest educational qualification, employment, ability to manage on available income (only variables that were statistically significantly associated with 
depression were adjusted for. Therefore residential location and volunteering are not included) 
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Neighbourhood attachment 
After adjusting for prior depression and the socio-demographic variables, women who 
reported higher levels of neighbourhood attachment in 2001 had lower odds of depression 
in 2001, 2004 and 2007. The socio-demographic variables had little impact on the 
associations.  However, adding the four psychosocial variables increased the odds ratios 
close to one, and the association was no longer statistically significant. Table 7.5 shows 
these results. 
 
 
 
The association between the three dimensions of perceived 
neighbourhood cohesion and mental health 
 
Perceived neighbourhood safety 
Adjusting for prior mental health almost halved the unadjusted association between 
perceived neighbourhood safety and the mental health component score.  Adding the 
socio-demographic and health behaviour variables further attenuated the association. 
Adding the four psychosocial variables to the model almost completely accounted for the 
association between perceived neighbourhood safety and the mental health component 
scores. Table 7.6 shows these results. 
 
 
 
Neighbourhood connection 
Including prior mental health in the model for the association between neighbourhood 
connection and the mental health component score almost halved the strength of the 
unadjusted association.  Adding the socio-demographic and health behaviour variables 
further attenuated the association.  For the association between neighbourhood 
connection and the mental health component scores in 2001, 2004 and 2007, including the 
four psychosocial variables reduced the strength of the association close to null. Table 7.6 
shows these results. 
 
 
 
Neighbourhood attachment 
Once again, prior mental health accounted for much of the cross-sectional association 
between neighbourhood attachment and the mental health component score. The socio- 
demographic variables had little impact on the association. Adding the four psychosocial 
variables to the model almost completely accounted for the association between perceived 
neighbourhood safety and the mental health component scores. Table 7.6 shows these 
results. 
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Table 7.6: Unstandardised regression coefficients (B) and 99.9% confidence intervals (CI) for linear regression models for the 
association between perceived neighbourhood safety, connection, and attachment and mental health in 2001, 2004 and 2007 
 
2001 2004 2007 
 
 B 99.9%CI B 99.9%CI B 99.9%CI 
Perceived neighbourhood safety - unadjusted 1.22* 0.96, 1.48 1.12* 0.85, 1.39 1.15* 0.89, 1.41 
Prior mental health 0.62* 0.40, 0.85 0.41* 0.18, 0.63 0.34* 0.13, 0.56 
Postcode socioeconomic position 0.62* 0.40, 0.85 0.40* 0.17, 0.63 0.32* 0.10, 0.54 
Socioeconomic variables1 0.53* 0.30, 0.75 0.31* 0.08, 0.54 0.27* 0.05, 0.49 
Marital status, living with child/ren 0.52* 0.30, 0.75 0.30* 0.07, 0.53 0.27* 0.04, 0.49 
Provides care for frail, infirm, elderly adult 0.52* 0.29, 0.75 0.29* 0.06, 0.53 0.27* 0.04, 0.49 
Volunteering 0.52* 0.30, 0.75 0.28* 0.04, 0.51 0.26* 0.04, 0.49 
Smoking, physical activity 0.48* 0.25, 0.72 0.25* 0.01, 0.49 0.26* 0.03, 0.49 
Social support, life satisfaction, life control, optimism 0.07 -0.15, 0.28 -0.02 -0.24, 0.21 -0.01 -0.22, 0.21 
Neighbourhood connection - unadjusted 0.64* 0.55, 0.73 0.57* 0.48, 0.66 0.51* 0.41, 0.60 
Prior mental health 0.36* 0.28, 0.44 0.20* 0.13, 0.28 0.09* 0.02, 0.17 
Postcode socioeconomic position 0.36* 0.28, 0.44 0.21* 0.13, 0.29 0.09* 0.02, 0.17 
Socioeconomic variables1 0.34* 0.26, 0.41 0.19* 0.11, 0.27 0.08* 0.01, 0.16 
Marital status, living with child/ren 0.33* 0.26, 0.41 0.19* 0.11, 0.27 0.09* 0.01, 0.16 
Provides care for frail, infirm, elderly adult 0.34* 0.26, 0.42 0.19* 0.11, 0.27 0.09* 0.01, 0.16 
Volunteering 0.34* 0.26, 0.42 0.17* 0.08, 0.25 0.08* 0.00, 0.16 
Smoking, physical activity 0.33* 0.25, 0.42 0.17* 0.08, 0.25 0.08* 0.00, 0.17 
Social support, life satisfaction, life control, optimis m 0.11* 0.03, 0.19 0.05 -0.03, 0.13 -0.01 -0.09, 0.06 
Neighbourhood attachment - unadjusted 0.91* 0.79, 1.03 0.81* 0.69, 0.94 0.71* 0.59, 0.83 
Prior mental health 0.52* 0.41, 0.62 0.29* 0.18, 0.40 0.13* 0.02, 0.24 
Postcode socioeconomic position 0.52* 0.41, 0.62 0.29* 0.18, 0.40 0.13* 0.02, 0.23 
Socioeconomic variables1 0.45* 0.34, 0.56 0.24* 0.13, 0.36 0.11* 0.00, 0.21 
Marital status, living with child/ren 0.45* 0.34, 0.56 0.25* 0.13, 0.36 0.11* 0.00, 0.21 
Provides care for frail, infirm, elderly adult 0.45* 0.35, 0.56 0.24* 0.13, 0.56 0.11* 0.00, 0.21 
Volunteering 0.46* 0.34, 0.57 0.22* 0.11, 0.34 0.11* 0.00, 0.21 
Smoking, physical activity 0.46* 0.35, 0.57 0.22* 0.10, 0.34 0.12* 0.00, 0.23 
Social support, life satisfaction, life control, optimism 0.09 -0.02, 0.20 -0.01 -0.12, 0.10 -0.08 -0.19, 0.03 
1  
highest educational qualification, employment, ability to manage on available income * p ≤ 0.001 
(only variables that were statistically significantly associated with mental health were adjusted for, therefore residential location is not included) 
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The association between the three dimensions of perceived 
neighbourhood cohesion and physical health 
 
Perceived neighbourhood safety 
After adjusting for prior physical health, postcode variables, demographics, care giving, 
smoking and physical activity and the four psychosocial variables, the perceived 
neighbourhood safety scores of women in 2001 were statistically significantly associated 
with the physical health component scores in 2001. In the fully adjusted model, an 
increase of one unit in the perceived neighbourhood safety score in 2001 was associated 
with an increase of 0.24 in the physical health component score. Adjusting for prior 
physical health reduced the unadjusted estimate by almost 50%. In the model for 2004 
and 2007 the physical health component scores, the associations with perceived 
neighbourhood safety were no longer statistically significant when marital status and living 
with children were added to the model. Adding other variables to the model had little 
impact, although the psychosocial variables further reduced the association between 
perceived neighbourhood safety and the physical health component scores. Table 7.7 
shows these results. 
 
 
 
Neighbourhood connection 
Women‟s neighbourhood connection scores in 2001 were not associated with the physical 
health component scores in the same year. While the unadjusted associations between 
neighbourhood connection and the physical health component score in 2004 and 2007 
were statistically significant, adjusting for prior physical health reduced the strength of the 
associations so they were no longer statistically significant. These results are shown in 
Table 7.7. 
 
 
 
Neighbourhood attachment 
Regarding the association between neighbourhood attachment in 2001 and physical 
 
health component scores in 2001 and 2004, adjusting for prior physical health reduced the 
unadjusted association by at least 50%.  After adjustment for individual socioeconomic 
variables the association became not statistically significant. The association between 
2001 neighbourhood attachment and the physical health component scores in 2007 was 
not statistically significant when any covariate was included in the model. Table 7.7 shows 
these results. 
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Table 7.7: Unstandardised regression coefficients (B) and 99.9% confidence intervals (CI) for linear regression models 
for the association between perceived neighbourhood safety, connection, and attachment on physical health in 2001, 
2004 and 2007 
 
2001 2004 2007 
B 99.9%CI B 99.9%CI B 99.9%CI 
 
Perceived neighbourhood safety - unadjusted 0.74* 0.53, 0.95 0.72* 0.50, 0.95 0.75* 0.52, 0.98 
Prior physical health 0.39* 0.21, 0.57 0.29* 0.11, 0.47 0.20* 0.01, 0.39 
Postcode socioeconomic position 0.38* 0.20, 0.56 0.26* 0.08, 0.44 0.18 0.00, 0.37 
Residential location 0.40* 0.22, 0.58 0.27* 0.08, 0.45 0.19* 0.00, 0.38 
Socioeconomic variables1 0.32* 0.14, 0.50 0.19* 0.01, 0.38 0.12 -0.07, 0.32 
Marital status, living with child/ren 0.31* 0.13, 0.49 0.18 -0.01, 0.37 0.11 -0.08, 0.31 
Provides care for frail, infirm, elderly adult 0.31* 0.13, 0.49 0.18 -0.01, 0.37 0.11 -0.08, 0.31 
Smoking, physical activity 0.25* 0.06, 0.43 0.15 -0.04, 0.34 0.08 -0.11, 0.28 
Social support, life satisfaction, life control, optimism 0.24* 0.05, 0.43 0.12 -0.08, 0.32 0.08 -0.13, 0.28 
Neighbourhood connection - unadjusted 0.07 -0.01, 0.14 0.09* 0.02, 0.17 0.11* 0.03, 0.19 
Prior physical health 0.02 -0.04, 0.09 0.05 -0.02, 0.11 0.06 -0.10, 0.12 
Postcode socioeconomic position 0.03 -0.03, 0.09 0.04 -0.02, 0.11 0.06 -0.10, 0.12 
Residential location 0.03 -0.04, 0.09 0.04 -0.02, 0.11 0.06 -0.01, 0.12 
Socioeconomic variables1 0.02 -0.05, 0.08 0.04 -0.03, 0.10 0.04 -0.02, 0.11 
Marital status, living with child/ren 0.01 -0.06, 0.07 0.03 -0.03, 0.10 0.04 -0.03, 0.10 
Provides care for frail, infirm, elderly adult 0.01 -0.06, 0.07 0.03 -0.03, 0.10 0.04 -0.03, 0.10 
Smoking, physical activity -0.02 -0.09, 0.04 0.02 -0.05, 0.08 0.01 -0.06, 0.07 
Social support, life satisfaction, life control, optimism -0.03 -0.10, 0.04 0.01 -0.06, 0.07 0.02 -0.05, 0.08 
Neighbourhood attachment - unadjusted 0.20* 0.10, 0.29 0.22* 0.12, 0.33 0.22* 0.11, 0.34 
Prior physical health 0.10* 0.02, 0.19 0.10* 0.02, 0.19 0.08 -0.01, 0.17 
Postcode socioeconomic position 0.10* 0.02, 0.19 0.09* 0.00, 0.18 0.07 -0.02, 0.16 
Residential location 0.10* 0.02, 0.19 0.09* 0.00, 0.18 0.07 -0.02, 0.16 
Socioeconomic variables1 0.06 -0.02, 0.15 0.05 -0.04, 0.14 0.05 -0.05, 0.14 
Marital status, living with child/ren 0.06 -0.03, 0.15 0.04 -0.05, 0.13 0.04 -0.06, 0.13 
Provides care for frail, infirm, elderly adult 0.06 -0.03, 0.15 0.04 -0.05, 0.13 0.03 -0.06, 0.13 
Smoking, physical activity 0.03 -0.06, 0.12 0.04 -0.05, 0.13 0.00 -0.09, 0.09 
Social support, life satisfaction, life control, optimism 0.02 -0.08, 0.11 0.03 -0.07, 0.12 0.00 -0.09, 0.10 
1 
highest qualification, employment, manage on income * p ≤ 0.001 
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The association between the three dimensions of perceived 
neighbourhood cohesion and self-rated health 
 
Perceived neighbourhood safety 
Similar to the findings for depression, adjusting for prior self-rated health had a less 
marked effect on the association between the three dimensions of perceived 
neighbourhood cohesion and self-rated health in 2001, 2004 or 2007.  After adjusting for 
prior self-rated health, the postcode variables had no effect on the odds ratios for self- 
rated health in any year.  Adding the individual socioeconomic variables increased the 
odds of reporting fair or poor self-rated health in 2004 and 2007, this rendered the 
associations not statistically significant. The inclusion of the four psychosocial variables 
reduced the association between perceived neighbourhood safety and self-rated health in 
2001 so that it was no longer statistically significant. Table 7.8 shows these results. 
 
 
 
Neighbourhood connection 
After adjusting for prior self-rated health and socio-demographic variables, women who 
had higher neighbourhood connection scores in 2001 had lower odds of reporting fair or 
poor health in 2001 and 2004. Postcode socioeconomic position decreased the odds ratio 
in the 2001 model, but had no effect in the 2004 and 2007 models. The inclusion of the 
four psychosocial variables reduced the strength of the association between 
neighbourhood connection and self-rated health in 2001 and 2004 so that the association 
was no longer statistically significant.  For the 2007 model, including prior self-rated health 
reduced the strength of the unadjusted association so it was not statistically significant. 
Table 7.8 shows these results. 
 
 
 
Neighbourhood attachment 
The findings for the association between neighbourhood attachment and self-rated health 
were remarkably similar to those for neighbourhood connection. Adjusting for prior self- 
rated health and a range of socio-demographic variables, women who had higher 
neighbourhood attachment scores in 2001 had lower odds of reporting fair or poor health 
in 2001 and 2004. See Table 7.8. Adding individual socioeconomic variables rendered 
the association between neighbourhood attachment and self-rated health in 2007 not 
statistically significant.  The inclusion of the four psychosocial variables reduced the 
strength of the association between neighbourhood attachment and self-rated health in 
2001 and 2004 so that the association was no longer statistically significant. Table 7.8 
 
shows these results. 
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Table 7.8: Odds ratios (OR) and 99.9% confidence intervals (CI) for logistic regression models for the association between 
perceived neighbourhood safety, connection and attachment and self-rated health# in 2001, 2004 and 2007 
 
2001 2004 2007 
 
 OR 99.9%CI OR 99.9%CI OR 99.9%CI  
Perceived neighbourhood safety - unadjusted 0.82* 0.77, 0.87 0.84* 0.79, 0.90 0.82* 0.77, 0.88 
Prior self-rated health 0.86* 0.80, 0.92 0.90* 0.84, 0.97 0.90* 0.83, 0.97 
Postcode socioeconomic position 0.86* 0.80, 0.92 0.91* 0.85, 0.98 0.91* 0.84, 0.98 
Residential location 0.86* 0.80, 0.91 0.91* 0.84, 0.98 0.91* 0.84, 0.98 
Socioeconomic variables1 0.88* 0.82, 0.95 0.94 0.87, 1.02 0.93 0.86, 1.02 
Marital status, living with child/ren 0.88* 0.82, 0.95 0.94 0.87, 1.02 0.93 0.86, 1.01 
Volunteering 0.98* 0.83, 0.96 0.94 0.87, 1.02 0.93 0.85, 1.01 
Smoking, physical activity 0.90* 0.84, 0.98 0.94 0.87, 1.03 0.92 0.84, 1.01 
Social support, life satisfaction, life control, optimism 0.95 0.88, 1.04 0.98 0.90, 1.07 0.96 0.87, 1.05 
Neighbourhood connection - unadjusted 0.94* 0.92, 0.96 0.94* 0.92, 0.97 0.95* 0.93, 0.97 
Prior self-rated health 0.96* 0.93, 0.98 0.97* 0.94, 0.99 0.98 0.95, 1.01 
Postcode socioeconomic position 0.95* 0.93, 0.98 0.97* 0.94, 0.99 0.98 0.95, 1.01 
Residential location 0.95* 0.93, 0.98 0.97* 0.94, 0.99 0.98 0.95, 1.01 
Socioeconomic variables1 0.96* 0.94, 0.99 0.97* 0.94, 1.00 0.98 0.95, 1.01 
Marital status, living with child/ren 0.96* 0.94, 0.99 0.97* 0.94, 1.00 0.99 0.96, 1.02 
Volunteering 0.97* 0.94, 0.99 0.97* 0.94, 1.00 0.99 0.96, 1.02 
Smoking, physical activity 0.97* 0.94, 0.99 0.97* 0.94, 1.00 0.99 0.96, 1.02 
Social support, life satisfaction, life control, optimism 1.00 0.97, 1.03 0.98 0.96, 1.02 1.00 0.97, 1.04 
Neighbourhood attachment - unadjusted 0.91* 0.88, 0.93 0.90* 0.88, 0.93 0.91* 0.88, 0.94 
Prior self-rated health 0.93* 0.90, 0.96 0.94* 0.91, 0.97 0.96* 0.92, 1.00 
Postcode socioeconomic position 0.93* 0.90, 0.96 0.94* 0.91, 0.97 0.96* 0.92, 1.00 
Residential location 0.93* 0.90, 0.96 0.94* 0.91, 0.97 0.96* 0.92, 1.00 
Socioeconomic variables1 0.94* 0.91, 0.98 0.96* 0.92, 0.99 0.96 0.93, 1.00 
Marital status, living with child/ren 0.95* 0.91, 0.98 0.95* 0.92, 0.99 0.97 0.93, 1.00 
Volunteering 0.95* 0.92, 0.98 0.96* 0.92, 0.99 0.97 0.93, 1.01  
Smoking, physical activity 0.95* 0.92, 0.99 0.95* 0.92, 0.99 0.97 0.93, 1.01  
Social support, life satisfaction, life control, optimism 1.00 0.96. 1.04 0.98 0.94, 1.02 0.99 0.95, 1.04  
#
Good/very good/excellent self-rated health is the reference category 
1  
highest educational qualification, employment, ability to manage on available income 
   * p ≤ 0.001 
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Supplementary analyses of psychosocial variables 
The effect of perceived neighbourhood safety, connection and attachment was 
 
consistently reduced when the four psychosocial variables were added to the fully adjusted 
models for depression, the mental health component scores and self-rated health. 
Therefore separate analyses were conducted to examine the associations between each 
psychosocial variable and each of depression, the mental health component score and 
self-rated health separately.  For illustrative purposes, the separate analyses for the 
association between the three dimensions of perceived neighbourhood cohesion and 
depression are shown in Table 7.9. The full results for the other health outcomes are not 
shown, however Figure 7.1 shows a summary of the results. 
 
 
Life control reduced the strength of the association between perceived neighbourhood 
safety and depression, mental health component scores and self-rated health in 2001. 
While the overall change in the odds ratios and regression estimates was small, they were 
no longer statistically significant with life control in the models.  Optimism also reduced the 
strength of the association between perceived neighbourhood safety and both the mental 
health component scores and self-rated health in 2001.  For the association between 
perceived neighbourhood safety and physical health component scores, the psychosocial 
variables had a limited affect on the regression estimates in the cross-sectional analyses. 
The addition of any of the psychosocial variables in the models for the association 
between perceived neighbourhood safety and depression in both 2004 and 2007 
increased the odds ratio close to one. The effect became weaker again when all the 
psychosocial variables were entered in the model together, see Table 7.8. This was also 
the case for the association between perceived neighbourhood safety and the mental 
health component scores in both 2004 and 2007, see Figure 7.1. The associations 
between perceived neighbourhood safety and self-rated health, and also the physical 
health component scores were not statistically significant after adjustment for postcode 
variables and individual demographics respectively. 
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Table 7.9: Supplementary analyses: Odds ratios (OR) and 99.9% confidence intervals (CI) for fully adjusted logistic regression 
models for effect of 2001 perceived neighbourhood safety, connection, and attachment on depression in 2001, 2004 and 2007 
with separate entry of each psychosocial variable in turn, then entered simultaneously 
 
2001 2004 2007 
OR 99.9%CI OR 99.9%CI OR 99.9%CI 
Fully adjusted perceived neighbourhood safety1 0.89* 0.83, 0.94 0.93* 0.87, 1.00 0.91* 0.84, 0.99 
Fully adjusted perceived neighbourhood safety + 
Social support 0.90* 0.85, 0.97 0.95 0.89, 1.02 0.94 0.94, 1.02 
Life satisfaction 0.92* 0.86, 0.99 0.95 0.89, 1.03 0.94 0.87, 1.02 
Life control 0.95 0.88, 1.02 0.96 0.89, 1.04 0.93 0.86, 1.00 
Optimism 0.93* 0.87, 1.00 0.96 0.89, 1.03 0.95 0.87, 1.03 
Social support + life satisfaction + life control + optimism 0.97 0.90, 1.04 0.98 0.91, 1.06 0.98 0.90, 1.07 
Fully adjusted neighbourhood connection1 0.93* 0.91, 0.95 0.95* 0.93, 0.98 0.97* 0.94, 1.00 
Fully adjusted neighbourhood connection + 
Social support 0.94* 0.92, 0.97 0.97* 0.95, 1.00 0.99 0.96, 1.02 
Life satisfaction 0.96* 0.93, 0.98 0.98 0.95, 1.01 0.99 0.96, 1.02 
Life control 0.96* 0.94, 0.99 0.97* 0.94, 0.99 0.98 0.95, 1.01 
Optimism 0.95* 0.93, 0.98 0.96* 0.94, 0.99 0.99 0.96, 1.02 
Social support + life satisfaction + life control + optimism 0.98 0.96, 1.01 0.99 0.96, 1.02 1.00 0.97, 1.03 
Fully adjusted neighbourhood attachment1 0.90* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Fully adjusted neighbourhood attachment + 
Social support 0.93* 0.90, 0.96 0.97 0.94, 1.01 0.98 0.94, 1.02 
Life satisfaction 0.94* 0.91, 0.97 0.98 0.95, 1.02 0.98 0.94, 1.02 
Life control 0.96* 0.92, 0.99 0.97 0.94, 1.01 0.97 0.94, 1.01 
Optimism 0.94* 0.91, 0.97 0.96* 0.93, 1.00 0.98 0.94, 1.01 
Social support + life satisfaction + life control + optimism 0.99 0.95, 1.03 1.00 0.96, 1.04 1.00 0.96, 1.05 
1 
Adjusted for: prior depression, postcode socioeconomic position, residential location, highest educational qualification, employment, ability to manage 
on available income, marital status and living with child/ren, provision of care/volunteering, physical activity and smoking, psychosocial variables. 
* p ≤ 0.001 
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Figure 7.1: Summary of supplementary analyses of the effect of each psychosocial variable on associations between perceived 
neighbourhood safety, connection, and attachment on depression (D), mental health (MH), self-rated health (SRH) and 
physical health (PH) 
 
2001 2004 2007 
D MH SRH PH D MH SRH PH D MH SRH PH 
Fully adjusted perceived neighbourhood safety + 
 
Social support            
Life satisfaction            
Life control            
Optimism            
Social support + life satisfaction + life control +    
optimism 
       
Fully adjusted neighbourhood connection + 
 
Social support           
Life satisfaction           
Life control           
Optimism           
Social support + life satisfaction + life control +   
optimism 
       
Fully adjusted neighbourhood attachment + 
 
Social support           
Life satisfaction           
Life control           
Optimism           
Social support + life satisfaction + life control +   
optimism 
       
 
 The association between the neighbourhood variable and the health outcome was statistically significant with variable/s in the model 
 The association between the neighbourhood variable and the health outcome was not statistically significant with variable/s in the model 
Dark shaded cells show models that were not statistically significant prior to adding the psychosocial variables 
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For the associations between neighbourhood connection and depression and mental 
health component scores in 2001, adding any individual psychosocial variable to the 
models had a minimal impact on the strength of the associations.  However, when the 
psychosocial variables were added to the models together as a set, they reduced the 
strength of the associations between neighbourhood connection and depression and also 
the mental health component scores rendering them not statistically significant, see Figure 
7.1. 
 
 
 
For the association between neighbourhood connection and depression in 2004, life 
satisfaction increased the odds ratio closer to one, and it was no longer statistically 
significant.  Social support, life control and optimism had little impact on the association 
between neighbourhood connection and depression in 2004, see Table 7.9.  The addition 
of any of the psychosocial variables in the models for the association between 
neighbourhood connection and depression in 2007 increased the odds ratio to within 0.02 
of one. With adjustment for any psychosocial variable the association between 
neighbourhood connection and depression was not statistically significant, see Table 7.9. 
 
 
For the associations between neighbourhood attachment and depression and also the 
mental health component scores in 2001, adding any individual psychosocial variable to 
the models had a minimal impact on the strength of the associations.  However, when the 
psychosocial variables were added to the models together as a set, they reduced the 
strength of the associations between neighbourhood attachment and depression and also 
the mental health component scores and they were not statistically significant, see Figure 
7.1. For the association between neighbourhood attachment and depression in 2004, 
adding any of; social support, life satisfaction or life control to the model, increased the 
odds ratio closer to one and it was no longer statistically significant. Optimism had little 
impact on the association, Table 7.9 shows these results. The addition of any of the 
psychosocial variables in the models for the association between neighbourhood 
attachment and depression in 2007 increased the odds ratio to close to one, and the 
confidence intervals crossed one. The odds ratio was one with all four psychosocial 
variables included in the 2007 model, see Table 7.9. 
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Discussion 
Principal findings 
The associations between perceived neighbourhood safety, connection and attachment 
and depression, the mental health component scores and self-rated health were largely 
attributable to women‟s psychosocial characteristics.  The results show that the 
associations between the three dimensions of perceived neighbourhood cohesion and 
depression and the mental health component scores were affected by the extent to which 
women felt in control over their lives, their level of satisfaction with life, and the combined 
effect of these two variables with social support and optimism. Without these variables 
included in the regression models, 2001 perceived neighbourhood cohesion was 
associated with depression and the mental health component scores in 2001, 2004 and 
2007. The psychosocial variables did not greatly affect the association between perceived 
neighbourhood safety and the physical health component scores in 2001.  After 
adjustment for prior physical health there was no association between neighbourhood 
connection and the physical health component scores in any year.  For the association 
between neighbourhood attachment and the physical health component scores, adjusting 
for prior physical health, postcode socioeconomic position and location reduced the 
strength of the association sufficiently for the association not to be statistically significant. 
 
 
These findings differ from other published studies that have found that perceived 
neighbourhood cohesion was associated with self-rated, mental and physical health 
component scores. There are four main differences between the research reported in this 
chapter and the findings of other authors. The first is that four health outcomes were 
measured in three different years, and analyses adjusted for prior health. The second 
difference is that the three dimensions of perceived neighbourhood cohesion were 
analysed separately.  Thirdly, a wide range of covariates was included in the models. A 
particular difference was the inclusion of four psychosocial variables. The final difference 
is that the sample consisted only of women born in 1946-1951. These differences will be 
discussed in turn. 
 
 
 
Cross-sectional versus longitudinal data 
 
A strength of the findings reported in this chapter was that data on depression, mental, 
physical, and self-rated heath were available on three occasions, each three years apart. 
Thus the associations between the three dimensions of perceived neighbourhood 
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cohesion and health outcomes could be examined in cross-sectional analyses, plus three 
and six years later. The strength of the associations between the three dimensions of 
perceived neighbourhood cohesion and each health outcome generally weakened over 
time. The strongest associations were seen in the cross-sectional analyses.  The weakest 
associations were between the three dimensions of perceived neighbourhood cohesion 
and the health outcomes measured in 2007. Few studies have reported similar time- 
lagged or longitudinal analyses. 
 
 
The findings reported in this chapter in relation to depression, support those of Stafford 
and colleagues. [146] They used a random sample of people aged 50 years and older 
living in England (British Household Panel Survey, n= 11,392) and found that neither 
perceived neighbourhood safety nor cohesion were statistically significantly associated 
with depression (CES-D) two years later (at a p-value appropriate for the sample size). 
[146]  As discussed in Chapter Six, it is possible that the perceived neighbourhood safety 
scale in this study may be influenced by more general perceptions of trust. If this is so, the 
findings of other large studies that have adjusted for baseline health are supported by the 
findings presented in this chapter.  Using British Household Panel Survey data, n= 9303), 
and explanatory variables including demographics and health measured six years before 
the health outcomes, Giordiano and colleagues found that people with low levels of 
generalised trust had worse self-rated and mental health (assessed using the 12-item 
General Health Questionnaire). [179, 414, 415] 
 
 
Cross-sectional studies report conflicting results regarding associations between perceived 
neighbourhood safety and health. [66, 187, 205] Poortinga and colleagues found that poor 
perceived neighbourhood safety was associated with poor self-rated health, however their 
measure of perceived neighbourhood safety included: vandalism; assaults and muggings; 
burglaries; discarded needles and syringes; the reputation of the neighbourhood; and 
feeling safe walking after dark. [187]  Using a more specific measure of health than the 
physical health component score or self-rated health, Chaix and colleagues found that 
perceived neighbourhood safety was not associated with acute myocardial infarction. [66] 
Using structural equation modelling Ziersch and colleagues found an association between 
perceived neighbourhood safety and physical health. [101]  Their safety measure 
consisted of two items about the safety of walking at night and feeling safe in the home. 
[101]  Ziersch and colleagues also found that neighbourhood connection and safety, but 
not trust, were associated with mental health. [101]  The different findings across these 
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cross-sectional studies are likely to be partly due to different measures of perceived 
neighbourhood safety. 
 
 
 
Different measures of perceived neighbourhood cohesion The use of 
different measures is a well established limitation of research on neighbourhood cohesion 
and health. [25, 54, 55, 75, 119, 279] While the safety measure used in this study is 
comparable among studies that have used the same items, the use of multi-level analyses 
(where social/neighbourhood cohesion data is aggregated for people in a given 
neighbourhood or postcode, see [98, 207]) precludes direct parallels with other 
studies. Both Kavanagh and colleagues, and Turrell and colleagues, found no association 
between the safety scale aggregated to census districts and self-rated health or mortality 
in one Australian state. [98, 207]  The perceived neighbourhood connection and 
neighbourhood attachment variables used in this study have not been used elsewhere. 
Therefore the findings presented here are not directly comparable to those of other 
studies. While this limitation is not unique to this study, [25, 54, 55, 75, 119, 279] it hinders 
comparisons across studies. 
 
 
The associations between each dimension of perceived neighbourhood cohesion and 
each health outcome differed. For example, only perceived neighbourhood safety was 
associated with the physical health component scores in cross-sectional analyses, while 
there was no association between neighbourhood connection and the physical health 
component scores.  Compared to single scores that represent multi-dimensional 
measures, analysing each dimension of perceived neighbourhood cohesion separately 
provides more insight into associations between neighbourhood cohesion and health. 
 
 
 
Inclusion of socio-demographic and psychosocial covariates 
 
While self-rated health and physical health are associated, [358, 361, 362, 410, 416] the 
findings presented in this chapter show that perceived neighbourhood cohesion is 
differently associated with self-rated health and physical health.  Demographic and 
psychosocial characteristics such as optimism, life control, and social support have also 
been shown to influence how people rate their health. [303, 320-324]  There is emerging 
support that psychosocial factors affect people‟s perceptions of neighbourhood cohesion. 
[298, 417] Therefore the inclusion or exclusion of psychosocial variables may influence 
the association between perceived neighbourhood cohesion and health. This may have 
 
135 
contributed to the differences between the findings reported in this chapter and those of 
other studies. 
 
 
Other studies have found that higher levels of social support, life satisfaction, perceived life 
control and optimism are associated with better self-rated health and lower levels of 
depression.[284, 306, 310, 404, 418] Where perceived life control has been included in 
perceived neighbourhood cohesion and mental health research, life control has been 
shown to mediate the association. [146, 316, 317]  In cross-sectional analyses of data 
collected in Chicago neighbourhoods, Mair and colleagues found that adjusting for social 
support did not affect the association between neighbourhood variables and depression 
measured by the CESD. [60]  Using British population data, Stafford and colleagues found 
that negative aspects of friendships, and perceived life control were associated with lower 
levels of perceived neighbourhood cohesion and with depression. They found that two 
psychosocial variables completely attenuated the association between perceived 
neighbourhood cohesion and depression to null. [146] 
 
 
While the findings presented in this chapter suggest no association between 
neighbourhood connection or attachment and physical health, a small cross-sectional 
study in Italy (n=343) used hierarchical regression analyses (to account for clustered 
sampling) and adjusted for social support. [419]  They found that higher levels of 
neighbourhood attachment were associated with better physical health (as measured by 
the World Health Organisation Health-Related Quality of Life physical health sub-scale). 
[419]  A Canadian study using multilevel logistic regression analysis (to account for 
clustered sampling) that did not adjust for psychosocial variables, but included a range of 
social participation variables, found that people who trusted their neighbours had better 
physical health (as measured by the World Health Organisation Health-Related Quality of 
Life physical health sub-scale physical health sub-scale). [289]  These studies, in 
conjunction with those reported in this chapter, and Chapter Five (that social support, life 
satisfaction, perceived life control and optimism were each associated with the three 
neighbourhood variables), suggest that associations between perceived neighbourhood 
cohesion and mental health reported in other studies may be biased by the omission of 
psychosocial variables. They support the findings of Stafford and colleagues, that 
psychosocial variables affect associations between perceived neighbourhood cohesion 
and self-rated health, depression and general measures of mental health. [146] 
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Few studies have included covariates other than individual, or neighbourhood 
socioeconomic position.  In addition to socioeconomic variables, the analyses reported in 
this chapter included two provision of care variables (being a carer for an elderly, frail or 
infirm adult, and providing childcare for someone else‟s child), and health behaviour 
variables.  Demographic variables largely accounted for the association between 
neighbourhood attachment and the physical health component scores. The care variables 
had little or no effect on the association between the perceived neighbourhood cohesion 
variables and the four health outcomes.  Postcode and individual socioeconomic position 
and residential location reduced the cross-sectional association between the perceived 
neighbourhood cohesion variables more than other variables, and had a greater influence 
on all health outcomes in 2004 and 2007. 
 
 
 
Sample characteristics 
 
It is a common finding that women report higher levels of perceived neighbourhood 
cohesion than men. [52, 55-58] This finding however, is not consistent for different 
countries. For example, an Iranian study found that men had higher levels of 
social/neighbourhood cohesion than women (measured using a multidimensional scale 
including items related to social activities generally as well as in the neighbourhood). [420] 
Ferlander and Mäkinen found no association between social cohesion and self-rated 
health among women. [400]  The findings reported in this chapter are specific to women 
and not generalizable to men. 
 
 
In particular the impact of the psychosocial variables on the associations between the 
three dimensions of perceived neighbourhood cohesion and depression, mental and self- 
rated health may be due to a female only sample. This possibility is supported by a study 
that examined associations between social support, perceived neighbourhood cohesion 
and depression. [421] Fowler and colleagues found that fewer positive social interactions 
predicted lower levels of depression for men. [421]  The associations were more complex 
for women. For women, more severe depression was associated with fewer positive 
social interactions, (counter intuitively) more perceived functional social support, and lower 
levels of perceived neighbourhood cohesion. [421]  The findings of Burke and colleagues 
support the idea that there may be gendered differences in associations between mental 
health and perceived neighbourhood cohesion. [422] They reported that women 
considered neighbourhood factors to be more important to mental health than men did. 
[422] 
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Another sample-related difference that may have affected the finding of this study is that 
the ALSWH oversampled women living in regional and remote locations. It has been 
reported that people living in rural or regional areas have higher levels of perceived 
neighbourhood cohesion than city dwellers. [100, 134, 164-166] This study reported in this 
chapter may have had sufficient power to detect small differences in the three dimensions 
of perceived neighbourhood cohesion. 
 
 
Other studies have shown that there are differences in perceived neighbourhood safety 
and cohesion across different age groups. [135, 186, 187]  The restricted age range of 
participants may also have contributed to the findings reported in this chapter being 
different to those of other authors. The variation in health states that are inherent to 
samples with a wide age range were absent in this study.  Similarly, limiting the sample to 
women born in 1946-1951 probably also restricted the variation in levels of perceived 
neighbourhood cohesion. 
 
 
Strengths and limitations 
A strength of the research reported in this chapter is that health outcomes were measured 
at three time points, each three years apart, with adjustment for prior health.  Because 
perceived neighbourhood cohesion was measured in 2001 and each health outcome was 
measured in 2001, 2004 and 2007, the possibility that depression, mental, physical and 
self-rated health in 2004 and 2007 affected women‟s perceptions of neighbourhood safety, 
connection and attachment in 2001 is limited. 
 
 
It is important to appreciate that perceived neighbourhood safety, connection and 
attachment are likely to vary over time. Because perceived neighbourhood cohesion was 
only measured in 2001 changes in perceived neighbourhood safety, connection and 
attachment could not be incorporated into the analytic models. While adjusting for having 
changed residence has been identified by other authors as being important, [25] Chapter 
Six showed that migration was not associated with any of the health outcomes used in this 
study.  It was therefore not included in the analyses presented in this chapter, and is not 
considered a limitation of the results presented. 
 
 
The conceptualisation of perceived neighbourhood cohesion used in this study reflects 
individual, cognitive evaluations of neighbourhood safety, connection and attachment. 
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What is meant by the term “neighbourhood” is not defined in the ALSWH surveys, so it 
represents whatever spatial and social meaning each respondent attributes to the term. 
This may be both a strength and limitation of the research. The use of researcher defined, 
or administrative neighbourhood boundaries has been criticised because they do not 
capture the subjective perceptions of neighbourhood held by residents. [54, 75]  Also, 
neighbourhoods defined for administrative purposes (such as census collection) may not 
align with the size of, or boundaries of a person‟s perceived neighbourhood. [54, 78, 119] 
While the use of participant defined neighbourhood may be more appropriate for measures 
of perceived neighbourhood cohesion, it precludes drawing conclusions about place 
effects on health. 
 
 
 
The ability to generalise findings is limited by the use of perceived neighbourhood 
cohesion measures that have not been used elsewhere.  However, this is common in 
neighbourhood cohesion and health research. The benefit of using three measures of 
perceived neighbourhood cohesion is that each represents a different aspect of perceived 
neighbourhood cohesion. While the measures may have limited utility in collating 
evidence across studies, they provide more specific information than many other studies in 
relation to associations between perceived neighbourhood cohesion and health. 
 
 
Both gender and age have been shown to be associated with perceived neighbourhood 
cohesion and health. [320, 350]  Any confounding that might result from these associations 
was avoided in the research reported in this chapter because data were used from one 
age cohort of the ALSWH. However, this limits the ability to generalise findings to other 
populations. The effects on health of perceived neighbourhood cohesion are relatively 
small compared to the effect of gender, socioeconomic position or prior health. [54] For 
this reason it is important to consider the impact of covariates of both perceived 
neighbourhood cohesion and health outcomes. 
 
 
The step-wise addition of variables to the models showed the impact of small effects on 
 
the associations between the explanatory and outcome variables. A further strength of the 
research reported in this chapter was the inclusion of four psychosocial variables 
measured at the same time as the health outcomes were measured. This showed that the 
effects of perceived neighbourhood safety, connection and attachment on mental and self- 
rated health were largely attributable to women‟s psychosocial characteristics. 
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Conclusions and implications 
The findings of this chapter advance what is known about the individual health effects of 
perceived neighbourhood cohesion. They suggest that the effects of perceived 
neighbourhood safety, connection and attachment on measures of mental and self-rated 
health are primarily due to psychosocial factors.  The exception is the cross-sectional 
association between perceived safety and the physical health component scores. The 
different findings between cross-sectional and time lagged results provides further 
evidence that cross-sectional research has a limited ability to explain how and why 
perceived neighbourhood cohesion affects health. 
 
 
The inclusion of psychosocial variables in future neighbourhood cohesion and health 
research might further elucidate why people living in different neighbourhoods experience 
different levels of health.  Future research would also benefit from an examination of 
variables that mediate or moderate the effects of neighbourhood cohesion on health. 
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Chapter Eight: Discussion and conclusions 
 
 
This chapter presents a summary of how the work reported in this thesis advances 
knowledge about perceived neighbourhood cohesion. It discusses how study design, the 
measurement of perceived neighbourhood cohesion, inclusion of covariates, and also 
statistical analyses may affect association between perceived neighbourhood cohesion 
and health. The strengths and limitations of the research are discussed, and an overview 
of implications for further research is provided.  This chapter highlights how this thesis 
addressed some of the methodological limitations of previous research on perceived 
neighbourhood cohesion and health. 
 
 
 
Introduction 
The work undertaken for this thesis offers an important contribution to knowledge about 
the concept of perceived neighbourhood cohesion. It extends current knowledge about 
perceived neighbourhood cohesion by exploring its association with a range of socio- 
demographic and psychosocial variables, and associations with health after 
comprehensive adjustment for covariates.  It also demonstrates the value of measuring 
health on more than one occasion. 
 
 
Neighbourhood cohesion is often considered to be a component of social capital. [214]  It 
has also been considered as a separate construct that is a prerequisite for access to social 
capital. [23] This chapter refers to review articles that discuss methodological issues 
hampering the utility of social capital and associated concepts in explaining health 
inequalities. The issues that limit the utility of concept of social capital in relation to health 
also apply to neighbourhood cohesion, so are relevant to this discussion.  When published 
reviews of social capital are discussed, the term “social capital” is used in this chapter. 
Please refer to Chapter One for more detail about different conceptualisations of social 
capital. Otherwise the nomenclature used throughout this thesis is retained. This 
nomenclature was outlined in Chapter One and a summary can be found in Appendix 1. 
In summary, in this thesis the term “social cohesion” is used in relation to general 
 
perceptions of trust, reciprocity, social support, and feeling a sense of belonging. [25, 31, 
 
74, 77, 91, 113, 114, 214]  The term “neighbourhood cohesion” is used when referring to 
 
studies that measure the same perceptions, but in relation to the neighbourhood. The 
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term “perceived neighbourhood cohesion” is used when specifically referring to 
 
neighbourhood cohesion that is measured at the individual level. 
 
 
 
Authors of reviews and commentaries about social capital and health encourage 
researchers to articulate a theoretical framework outlining the pathway by which social 
capital influences health (for example [75]). However, this does not appear to have 
improved our understanding of what social capital is, nor how it affects health. Therefore 
to better understand perceived neighbourhood cohesion the study reported in this thesis 
took an empirical approach, starting with an analysis of some available data on 
neighbourhood to determine whether the questions measured one or more constructs. 
Chapter Three found that the available survey questions related to three dimensions of 
perceived neighbourhood cohesion.  Chapters Four to Six systematically identified 
correlates of the three dimensions of perceived neighbourhood cohesion. The research 
reported in Chapter Seven examined whether the three dimensions of perceived 
neighbourhood cohesion were associated with health outcomes using time-lagged models. 
Without psychological variables in the models, the cross-sectional associations support the 
findings of other authors. Whereas their inclusion showed that psychological covariates 
accounted for the association between the three dimensions of perceived neighbourhood 
cohesion and depression, mental health component scores (henceforth these two 
outcomes will be referred to as mental health) and self-rated health. 
 
 
The research reported in this thesis is novel, both in terms of study design and findings. 
There are three key methodological differences between the research reported in this 
thesis and that of other authors.  Firstly, three dimensions of perceived neighbourhood 
cohesion were identified and used separately in analyses as explanatory variables. 
Secondly, covariates were systematically identified and added to regression models in 
blocks so that their effects on associations between perceived neighbourhood cohesion 
and health could be determined. Thirdly, time-lagged analyses were used to examine 
associations between perceived neighbourhood cohesion and health on three occasions. 
These differences and the ways in which they may contribute to findings that differ from 
other authors will be discussed. Other differences such as the use of individual data and a 
female only sample of mid-aged women will also be discussed. 
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Measures of neighbourhood cohesion 
Perceived neighbourhood cohesion is often considered to be social support that occurs in 
the neighbourhood. Indeed, Szreter and Woolcock and Putman suggest that 
social/neighbourhood cohesion operates via the same mechanisms as social support. [91, 
211] Szreter and Woolcock also argue that social cohesion research is social support 
research, albeit “rebadged”. [91]  It is interesting that this assertion has not been explored 
empirically.  No studies could be found that have explicitly examined whether social 
support and social or neighbourhood cohesion appear to be measuring similar constructs. 
Studies that have contributed to a better understanding of this have included a measure of 
social support as well as a measure/s of perceived neighbourhood cohesion. The findings 
of those studies indicate that social support and perceived neighbourhood cohesion are 
different constructs. [52, 108] The findings of Chapter Three showed that the available 
survey items represented three distinct dimensions of perceived neighbourhood cohesion 
(perceived neighbourhood safety, connections or attachment), and that the social support 
items measured a separate construct. While many different measures of neighbourhood 
cohesion have been used, the findings of this thesis challenge the assumption that 
perceived neighbourhood cohesion is simply social support rebadged.  However, because 
the perceived neighbourhood cohesion measures used in this thesis have not been widely 
used, this finding may not be generalizable to all measures of neighbourhood cohesion. 
Similar analyses using other measures of neighbourhood cohesion and social support 
would further our understanding of the relationship between these two constructs. 
 
 
Publications focussing on the measurement of social or neighbourhood cohesion are 
scant.  While commentators have warned that neighbourhood cohesion is context- 
dependent, [88, 91, 113-115, 206] many authors do not report an analysis of the survey 
items that they have used. [75, 81]  The findings of the factor analyses reported in Chapter 
Three were replicated with and without social support items. Given that other authors who 
used the same neighbourhood cohesion items found different factor solutions, the findings 
illustrate the value of empirical examination of neighbourhood cohesion items and 
measures. 
 
 
The findings of Chapter Three support other research that has shown that neighbourhood 
cohesion is a multidimensional construct. [99, 226, 423]  Because the three scales 
identified in Chapter Three measured different dimensions of perceived neighbourhood 
cohesion, it was appropriate to use them separately in analyses where they were outcome 
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or explanatory variables. This was a strength of the results reported in Chapters Four to 
Seven. While other authors reduce multidimensional scales to a single summary score (a 
recent example is [424]), the findings of Chapter Four and Chapter Seven clearly 
demonstrated the value of using each scale separately in analyses. Perceived 
neighbourhood safety, connections and attachment differed in their associations with 
socio-demographics and also health. This was most prominently shown in Chapter Seven 
where each of the scales was differently associated with depression, Sf-36 mental health 
and physical health component scores and self-rated health. Compared to research that 
has used composite scales or single indicators, the use of three measures of different 
dimensions of perceived neighbourhood cohesion enabled greater insight and specificity of 
findings. 
 
 
A criticism of many epidemiological studies that examine associations between 
neighbourhood cohesion and health is that data are “retro-fitted” to measure social capital 
and related concepts. [25, 55, 75] This is when authors use data collected for other 
purposes and describe it as social capital data. This was not the case with the ALSWH 
data.  Survey questions were included that related specifically to neighbourhood cohesion. 
The ALSWH surveys are pilot tested and the salience of the perceived neighbourhood 
cohesion items was confirmed.  Further, the survey questions align with qualitative reports 
of people‟s perceptions regarding the how neighbourhood cohesion affects health. 
 
 
Qualitative research has found that positive aspects of neighbourhood cohesion, in 
particular; the helpfulness of neighbours, perceptions of a neighbourhood being “close- 
knit”, neighbours working together on local issues, and feeling safe in the neighbourhood 
are considered by people to contribute to good health, particularly mental health. [232, 
425] These aspects of neighbourhood cohesion were included in the perceived cohesion 
measures used in this thesis. This increases confidence that the measures used in this 
thesis were appropriate. The findings of Chapter Three showed that the three measures 
of perceived neighbourhood safety, connection and attachment were valid for this sample. 
 
 
This thesis did not address the problem of varied conceptualisations and measures of 
neighbourhood cohesion. Indeed, because the measures have not been used elsewhere, 
the ability to compare the findings reported in this thesis with those of other authors was 
limited. Relating the findings to the extant literature relied upon referring to scales of 
different lengths that consisted of similar items.  Another issue raised by commentators is 
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variation in the choice of covariates that are included in analyses of perceived 
neighbourhood cohesion and health. This also limits the comparability of research findings 
across studies. [25, 56, 426] 
 
 
 
Identification of covariates 
There is no consensus regarding correlates and confounders that are relevant to 
neighbourhood cohesion and health, [25, 56] nor on appropriate methods for identifying 
them. [426] The identification of variables that might affect associations between 
neighbourhood cohesion and health is an issue that has received little research attention. 
[25] A strength of the research presented in this thesis is that a wide range of variables 
were examined to identify sets of variables that were correlated with perceived 
neighbourhood cohesion. Their associations with depression, mental health and physical 
health component scores, and self-rated health were explored prior to specifying the 
regression models reported in Chapter Seven.  All of the covariates used in the final 
analyses have been reported by other authors to be associated with one or more of the 
health outcomes. With the exception of physical health, most sets of covariates had little 
impact on the strength of the associations between each dimension of perceived cohesion 
and each health outcome. While it is unlikely that all covariates can ever be included in 
analyses, few authors report a systematic approach to identifying covariates.  It is 
acknowledged that this may be due to the need for concise summaries of preliminary 
analyses that appear in published research reports. The work reported in this thesis 
provides evidence that many socio-demographic variables are associated with perceived 
neighbourhood cohesion. Studies that use neighbourhood cohesion as an outcome 
variable may benefit from adjusting for more than education, employment, income and 
marital status. These four variables are often the only covariates included in studies. 
 
 
While authors publishing in journals unrelated to health have reported associations 
between psychosocial factors and perceived neighbourhood cohesion, few researchers 
have included psychological variables in analyses relating to perceived neighbourhood 
cohesion and health. Recent qualitative research found that positive experiences of social 
housing relocation were related to perceptions of control. [427] While the focus of this 
research was not perceived neighbourhood cohesion, the finding that a sense of control 
affected people‟s feelings about where they live contributes to emerging evidence that 
perceived control may affect associations between neighbourhood cohesion and health. 
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[146]  In a recent review of policy implications related to addressing health inequalities and 
the social determinants of health, Marmot and colleagues discuss how social relationships 
contribute to health inequalities. [33]  In particular, they suggest that feeling in control over 
decision making and over access to social, as well as tangible resources affects health. 
[33] Perceived control has been shown to mediate associations between socioeconomic 
disadvantage and health. [147, 148, 319]  The findings reported in Chapter Seven 
demonstrate that perceived control also affects associations between perceived 
neighbourhood cohesion and health. These findings were consistent with those of Stafford 
and colleagues who found that including perceived control and quality friendships in the 
model reduced the strength of the association between perceived neighbourhood cohesion 
and depression so that it was not statistically significant. [146]  Similarly, the sequential 
regression modelling used in Chapter Seven showed that the psychosocial variables 
reduced the strength of associations between the three dimensions of perceived 
neighbourhood cohesion and the four health outcomes to null. Sequential modelling 
enabled the effect of each set of covariates to be examined in relation to associations 
between the three dimensions of perceived neighbourhood cohesion and each health 
outcome. 
 
 
Longitudinal data are required to determine whether perceived neighbourhood cohesion 
has an enduring effect on health.  It is also needed to adjust for the effects of prior health 
on current health.  Few studies of neighbourhood cohesion have included prior health as a 
covariate of current health. Giordano and colleagues reported that people who thought 
others could not be trusted subsequently reported worse self-rated health and mental 
health than more trusting people. [179]  However in their analyses, all explanatory 
variables and covariates were measured six years before mental and self-rated health 
were measured. 
 
 
The analyses reported in Chapter Seven used four health outcomes measured on three 
occasions, three years apart. The health outcomes were depression, SF-36 mental and 
physical health component scores and self-rated health. When prior health was added to 
the models the unadjusted associations were attenuated, sometimes by about 50%. This 
clearly shows that prior health affects associations between perceived neighbourhood 
cohesion and health and is an important covariate of physical and mental health. [25] The 
work reported in Chapter Seven is unique in that prior health was adjusted for.  In two of 
the analyses for each health outcome, perceived neighbourhood safety, connections and 
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attachment were measured three and six years before the health outcomes.  Few studies 
have been able to show that perceived neighbourhood cohesion at one time is associated 
with subsequent health.  However as previously discussed, the inclusion of psychological 
variables accounted for the associations. 
 
 
 
The value of health data over time 
Reviews of social capital and mental health research consistently note that a reliance on 
cross-sectional studies has limited the ability to draw robust conclusions regarding whether 
social capital and neighbourhood cohesion affect health, or whether associations are bi- 
directional. [54, 75, 178]  Compared to people in good health, it is possible that people with 
poor health have fewer social connections and perceive their neighbourhood to be less 
safe. The use of cross-sectional data cannot exclude the possibility that health is both a 
determinant and a consequence of social capital. [25, 54, 75, 78] The analyses reported 
in Chapter Seven addressed this limitation by using health outcomes measured on two 
occasions after perceived neighbourhood cohesion was measured, and by adjusting for 
prior health. 
 
 
The time lagged analyses reported in Chapter Seven showed that cross-sectional 
associations between perceived neighbourhood cohesion did not parallel associations with 
health at a later time. Perceived safety was only associated with the physical health 
component scores in the cross-sectional analysis, and neighbourhood connection and 
attachment were associated with self-rated health cross-sectionally as well as with self- 
rated health in 2004. The associations between the three perceived cohesion variables 
and depression and the mental health component scores in 2004 and 2007, persisted until 
the psychological covariates were added to the models. Without these, the research 
would have added considerable weight to the theory that perceived neighbourhood 
cohesion is beneficial to mental health and self-rated health.  However, the inclusion of the 
psychological covariates provided a different perspective. 
 
 
 
The value of individual data and participant defined 
neighbourhood 
The findings for associations between individual and area or neighbourhood based social 
capital are quite different. [75]  De Silva and colleagues suggested that not distinguishing 
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between the two levels of measurement contributes to confusion especially when making 
comparisons across studies. [75] The study reported in this thesis used individual data 
from a random sample of Australian women who lived in many different neighbourhoods, 
ranging from inner city areas to very remote locations. The term perceived neighbourhood 
cohesion was used when referring to the findings reported in this thesis and to other 
studies that used individual level data. 
 
 
Because the research for this thesis used individual data, it does not contribute to what is 
known about “place effects”; differences in health between people living in different 
neighbourhoods.  However, as Yen and Syme noted, without individual-level studies, it is 
not possible to determine the effects of individual behaviours and circumstances. [428] 
The use of individual data also avoids some of the pitfalls related to the study of people 
within defined neighbourhoods. These primarily relate to whether researcher defined 
neighbourhoods reflect participant perceptions of their neighbourhood, and bias arising 
from people with similar socio-demographic characteristics and health living in similar 
neighbourhoods. [126, 250, 426] 
 
 
The survey questions used in this thesis asked women about their neighbourhood, but did 
not define neighbourhood. Participant conceptualisations of their neighbourhood and the 
use of individual data meant that the issue of appropriate neighbourhood boundaries was 
avoided. The use of individual level data from a nationally representative sample of 
Australian women also limited the likelihood that selection bias affected the findings 
reported in this thesis. 
 
 
If, as some have suggested, neighbourhood cohesion is a variable that can only be 
appropriately measured at the neighbourhood or area level, [25, 119, 120] then it is 
essential that measures adequately assess individual perceptions. If a measure does not 
perform well in the individual context, it is likely it will also perform poorly when data are 
aggregated. The finding that perceived neighbourhood cohesion was not associated with 
the health of individuals may support the theory that neighbourhood cohesion is a 
collective attribute.  Replicating the research reported in Chapter Seven using data that 
are aggregated to defined areas would provide insight into whether neighbourhood 
cohesion is indeed a collective attribute or whether it is an artefact of psychological 
characteristics of individuals. 
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Strengths and limitations 
The characteristics of the sample used in this thesis may have affected the findings. The 
sample consisted only of women born 1946-1951, and women living in regional and 
remote locations were oversampled.  How these three characteristics of the sample may 
have affected the findings will be discussed, followed by a brief section regarding the 
sample size 
 
 
Gender differences have been noted in relation to neighbourhood cohesion. While not a 
consistent finding, many authors report that women have higher levels of neighbourhood 
cohesion than men. [52, 55-59] Therefore this may have had an impact on all the 
analyses reported in this thesis.  Replicating the research presented in this thesis using a 
sample of both men and women with a wide range of ages would provide insight into 
whether perceptions of neighbourhood cohesion are similar for other populations. Given 
the findings reported by other authors, it would be prudent for future research to analyse 
data for men and women separately. 
 
 
The restricted age range of participants may have contributed to the findings reported in 
this thesis being different to those of other authors. The variation in both perceived 
neighbourhood cohesion and health states inherent in populations with a wide age range 
were absent in this study.  Other authors have shown that younger people tend to report 
lower levels of neighbourhood cohesion than older people. [135, 186, 187]  This may be 
related to the length of time people live in their neighbourhoods. [143, 250, 429]  Chapter 
Six showed that women who changed address had lower levels of neighbourhood 
connection and attachment both before and after having moved.  Intuitively this is not 
surprising.  A more interesting finding was that perceptions of neighbourhood safety were 
not consistently associated with moving to another location. This suggests that 
perceptions of neighbourhood safety are related more to individual characteristics than 
actual places of residence. 
 
 
The third difference that may have affected the findings reported in this thesis was that 
women living in regional and remote locations were oversampled. Compared to the 
geographic distribution of Australian women as reported in the 2001 census, [194] the 
ALSWH sample overrepresented women living in outer and inner and regional areas, and 
underrepresented women living in major cities in order to obtain reliable results for women 
living in country areas. The oversampling is likely to have resulted in greater variation in 
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perceived cohesion scores.  Coupled with the large sample size, the research reported in 
this thesis had sufficient power to detect small changes in the strength of the associations 
between the three dimensions of neighbourhood cohesion and each health outcome. 
However, the over-representation of women who lived in regional and remote areas 
means that the findings may not be representative of all women born 1946-1951. 
Compared to women living in major cities, women living in regional and remote areas 
reported higher levels of perceived neighbourhood safety, connections and attachment. 
 
 
Compared to many studies of perceived neighbourhood cohesion and health, the size of 
the sample in the analyses reported in this thesis was large.  The large sample size 
allowed for the use of 99.9% confidence intervals and a p value of less than or equal to 
0.001.  Consequently there is a high level of confidence in the results. The strength of 
many of the associations was substantively small, although they were statistically 
significant at a stringent level and confidence intervals were narrow. 
 
 
 
Conclusions and implications 
This thesis used epidemiological methods to understand perceived neighbourhood 
cohesion in terms of women‟s socio-demographic and psychosocial characteristics and to 
determine whether perceived neighbourhood cohesion benefits health. The findings 
provide evidence that associations between perceived neighbourhood cohesion and health 
may be due to women‟s satisfaction with life, the extent to which they feel they are in 
control over their lives, their optimism about the future, and the degree to which they feel 
supported. The findings suggest that the omission of psychological variables may 
contribute to the findings of other authors that neighbourhood cohesion is associated with 
depression, mental health component scores and self-rated health. 
 
 
If perceived neighbourhood cohesion is a determinant of health, it is more distal to health 
outcomes than behavioural or biological factors. [32, 430]  However, “upstream” 
determinants of health such as neighbourhood cohesion can shape health behaviours and 
psychological resilience. [32, 33, 430]  For example, people who live in more cohesive 
neighbourhoods may be more likely to be physically active and less likely to be socially 
isolated. [129, 186, 431]  Policies that promote neighbourhood cohesion through urban 
planning and renewal may benefit health even if the effect is not direct. [432-434] 
Consistent with the conclusions of De Silva and colleagues, [75] the findings reported in 
 
150 
this thesis do not directly lend support for policies that improve health through promoting 
neighbourhood cohesion. That said, further investigation of the interaction between 
mental and self-rated health and neighbourhood cohesion is warranted. 
 
 
The primary implication of the research reported in this thesis relates to research design 
rather than public health strategy or policy.  The findings show a need for further research 
into neighbourhood cohesion that includes psychological variables so their role in 
associations with health outcomes can be verified. The findings also highlight the value of 
analysing dimensions of neighbourhood cohesion separately.  Replicating the research 
using other populations would determine whether the findings are unique to Australian 
middle-aged women, many of whom lived outside major cities. 
 
 
The overarching aims of this thesis were to better understand the concept of perceived 
neighbourhood cohesion and to determine whether it was associated with depression, 
mental and physical health component scores and self-rated health. These aims were 
met. While neighbourhood cohesion and social capital have been suggested as candidate 
variables to explain differences in health and mortality across the socioeconomic gradient, 
[26, 34, 102, 103, 232, 382, 435] this thesis found that the association between perceived 
neighbourhood cohesion and health could be accounted for by women‟s individual 
psychological characteristics.  The findings do not question the health benefits of social 
integration, but do question whether previously reported associations between perceived 
neighbourhood cohesion and health are artefacts of research design. The work calls for 
greater attention to the measurement of neighbourhood cohesion, for a more expansive 
approach to the identification of covariates, and for an increased use of longitudinal data. 
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Appendix 1 
 
 
Nomenclature used in this thesis 
 
 
ALSWH: Australian Longitudinal Study on Women‟s Health 
 
 
Social cohesion 
This term is used to refer to measures related to social interaction, trust and reciprocity 
where no reference to the neighbourhood is made. It includes measures of: 
 Social interaction including contact with friends, family, colleagues and 
associates 
 Trust in other people 
 
 Perceptions of shared values 
 
 Perceived helpfulness of other people 
 
 
Neighbourhood cohesion 
This term is used to refer to measures related to social interaction that occur in the 
neighbourhood or area of residence.  It includes measures of: 
 Social interaction including contact with friends and family in the neighbourhood 
 
 Trust in neighbours 
 
 Perceptions of shared values among neighbours 
 
 Sense of community and community attachment 
 
The term “neighbourhood cohesion” is used in general discussion and may include 
research that has aggregated individual participant responses to neighbourhood 
cohesion questions. 
 
 
Perceived neighbourhood cohesion 
This term is used when describing or reporting data that relate to individual responses to 
neighbourhood cohesion questions. The term is only used when reported data have 
not been aggregated to a defined area or neighbourhood. 
 
 
Social capital 
This term is used: 
 When reviews that focus on social capital are cited. 
 When authors report a composite index or scale that include a variety of 
activities, e.g. frequency of social activity, political trust, generalised trust, voting 
behaviour, reciprocity, cohesion. In these cases the measure is identified. 
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Appendix 2 
 
 
Table A2.1: Random split half (a & b) factor loadings, communalities (h2), item to total 
correlation (i-T), eigenvalues and percent of variance for factor extraction with varimax 
rotation of 13 neighbourhood items 
Table A2.2: Random split half (a & b) factor loadings, communalities (h2), item to total 
 
correlation (i-T), eigenvalues and percent of variance for factor extraction with varimax 
rotation of 13 neighbourhood items plus 6 social support items 
Table A2.3: Random split half (a & b) factor loadings, communalities (h2), item to total 
 
correlation (i-T), eigenvalues and percent of variance for factor extraction with varimax 
rotation of 9 neighbourhood items reported by Young and colleagues [100] 
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Table A2.1: Random split half (a & b) factor loadings, communalities (h2), item to total correlation (i-T), eigenvalues and percent 
of variance for factor extraction with varimax rotation of 13 neighbourhood items 
 
Items 1 2 3 h2 i - T 
a b a b a b a b a b 
Neighbourhood safety 
M It is safe to walk around the neighbourhood at night 
I Children are safe walking around the neighbourhood during 
the day 
 
.84 .83 
.79 .81 
 
.10 .10 
.07 .07 
 
.09 .10 
.27 .22 
 
.72 
.71 
 
.70 
.72 
 
.47 
.47 
 
.47 
.47 
Neighbourhood connection 
G I have little to do with people in this neighbourhood* >.00 .01 
J I get involved with most local issues .05 .04 
E I am good friends with many in this neighbourhood .27 .22 
L If I no longer lived here, hardly anyone would notice* .04 .04 
B I have a lot in common with people in my neighbourhood .01 -.01 
K People in this neighbourhood are willing to help each other .27 .28 
  
.25 .27 
.36 -.06 
-.08 .39 
.25 .24 
.51 .44 
.45 .53 
 
.65 
.59 
.67 
.52 
.63 
.58 
 
.66 
.57 
.67 
.53 
.62 
.57 
 
.68 
.71 
.46 
.59 
.63 
.62 
 
.69 
.47 
.71 
.58 
.63 
.61 
.77 .77 
.73 .73 
.70 .70 
.68 .68 
.59 .59 
.55 .55 
Neighbourhood attachment 
F I like living where I live* .14 .14 
D People in my neighbourhood make it a difficult place to live .15 .14 
H My neighbours treat me with respect .13 .22 
C I generally trust my neighbours to look out for property .19 .14 
A I would be really sorry if I had to move away from the people -.03 -.04 
in my neighbourhood 
 
.07 .07 
.12 .12 
.37 .37 
.29 .29 
.48 .48 
  
.52 
.56 
.53 
.56 
.63 
 
.53 
.53 
.51 
.56 
.64 
 
.50 
.55 
.57 
.59 
.59 
 
.55 
.52 
.57 
.60 
.60 
.71 .72 
.71 .71 
.64 .61 
.63 .64 
.62 .65 
Eigenvalues 1.50 1.59 3.22 3.17 3.00 3.04  
Percent of variance 12.08  12.2 
1 
24.75 24.37 23.04   23.38 
Cronbach‟ alpha coefficient 0.62 0.62 0.84 0.84 0.78 0.78 
* Items reverse coded 
h
2 
= communalities 
i - T = item to total correlation 
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Table A2.2:  Random split half (a & b) factor loadings, communalities (h2), item to total correlation (i-T), eigenvalues and percent 
of variance for factor extraction and varimax rotation of social support and neighbourhood items 
 
Items 1 2 3 4 h2 i - T 
a b a b a b a a b a b 
MOS Social Support Scale 
Support/share most private worries 
Support/suggestion for personal problem 
Support/do something enjoyable with 
Support/take you to a doctor 
Support/if confined to bed 
Support/love and make you feel wanted 
  
.02 .02 
.02 .03 
.04 .03 
.03 .03 
.02 .02 
.05 .04 
 
.08 .06 
.07 .06 
.10 .10 
.04 .05 
.02 .04 
.09 .08 
 
.09 .10 
.11 .11 
.12 .13 
.08 .07 
.06 .04 
.10 .11 
 
.81 
.80 
.77 
.70 
.67 
.64 
 
.81 
.80 
.76 
.71 
.67 
.64 
 
.74 
.77 
.84 
.83 
.81 
.71 
 
.84 
.83 
.81 
.78 
.74 
.71 
.90 .89 
.88 .88 
.86 .86 
.83 .84 
.81 .82 
.78 .79 
Neighbourhood safety 
M It is safe to walk around the neighbourhood at night .05 .83 
I Children are safe walking around the neighbourhood during   .06 .78 
the day 
 
.84 .83 
.78 .78 
 
.10 .10 
.10 .09 
 
.10 .11 
.30 .28 
 
.72 
.71 
 
.72 
.70 
 
.47 
.30 
 
.46 
.46 
Neighbourhood connection 
G I have little to do with people in this neighbourhood* .06 
E I am good friends with many in this neighbourhood .06 
J I get involved with most local issues .04 
L If I no longer lived here, hardly anyone would notice* .09 
B I have a lot in common with people in my neighbourhood .10 
K People in this neighbourhood are willing to help each other .10 
 
-.02 -.02 
.03 .02 
.26 .28 
.02 .00 
-.01 .01 
.25 .27 
  
.24 .26 
.35 .35 
-.8 -.10 
.24 .25 
.50 .51 
.44 .44 
 
.65 
.67 
.59 
.52 
.63 
.58 
 
.66 
.66 
.60 
.52 
.62 
.58 
 
.63 
.70 
.43 
.57 
.68 
.69 
 
.69 
.71 
.47 
.58 
.63 
.61 
.77 .77 
.73 .74 
.71 .72 
.68 .67 
.60 .59 
.56 .55 
Neighbourhood attachment 
D People in my neighbourhood make it a difficult place to live .09 
F I like living where I live* .14 
H My neighbours treat me with respect .09 
C I generally trust my neighbours to look out for property .12 
A I would be really sorry if I had to move away from the .09 
people in my neighbourhood 
 
.13 .13 
.13 .13 
.17 .10 
.11 .16 
-.05 -.03 
 
.08 .08 
.12 .12 
.29 .35 
.38 .29 
.49 .49 
  
.56 
.52 
.53 
.56 
.63 
 
.55 
.53 
.52 
.57 
.63 
 
.48 
.51 
.59 
.63 
.66 
 
.52 
.55 
.57 
.60 
.60 
.71 .72 
.69 .69 
.63 .66 
.63 .63 
.61 .62 
Eigenvalues 6.30 6.30 1.03 1.06 3.51 3.55 1.35 1.36  
Percent of variance 23.03  23.02 8.05 8.03 17.14 17.29 16.10 15.80 
Cronbach‟ alpha coefficient 0.92 0.92 0.64 0.61 0.78 0.78 0.81 0.84 
* Items reverse coded 
h
2 
= communalities 
i - T = item to total correlation 
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Table A2.3:  Random split half (a & b) factor loadings, communalities (h2), item to total correlation (i-T), eigenvalues and percent 
of variance for factor extraction with varimax rotation of nine neighbourhood items reported by Young and colleagues [100] 
 
1 2 h2 i - T 
a b a b a b a b 
Neighbourhood safety 
M It is safe to walk around the neighbourhood at night 
I Children are safe walking around the neighbourhood during the day 
 
.84 .84 
.81 .83 
 
.09 .09 
.20 .18 
 
.72 
.72 
 
.71 
.73 
 
.47 
.47 
 
.47 
.47 
Neighbourhood cohesion 
A I would be really sorry if I had to move away from the people in my .02 .01 
neighbourhood 
B I have a lot in common with people in my neighbourhood .04 .02 
C I generally trust my neighbours to look out for property .06 .19 
E I am good friends with many in this neighbourhood .19 .06 
K People in this neighbourhood are willing to help each other .28 .29 
H My neighbours treat me with respect .25 .28 
F I like living where I live* .22 .21 
 
.80 .81 
 
.80 .80 
 
.65 
 
.65 
.60 
.56 
.58 
.49 
.42 
 
.66 
 
.65 
.55 
.60 
.57 
.49 
.42 
 
.69 
 
.70 
.66 
.63 
.64 
.59 
.51 
 
.69 
 
.70 
.63 
.66 
.64 
.56 
.51 
.78 .72 
.72 .78 
.72 .70 
.66 .65 
.60 .61 
Eigenvalues 1.63 1.64 3.74 3.73  
Percent of variance 18.05 18.22 41.57 41.44 
Cronbach‟ alpha coefficient 0.64 0.92 0.86 0.86 
* Items reverse coded 
h
2 
= communalities 
i - T = item to total correlation 
 Appendix 3 
 
 
Table A3.1: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the univariate association between each ethnicity variable and perceived 
neighbourhood safety, connection and attachment 
 
Table A3.2: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the univariate association between each education variable and perceived 
neighbourhood safety, connection and attachment 
 
Table A3.3: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the univariate association between and each employment variable and 
perceived neighbourhood safety, connection and attachment 
 
Table A3.4: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the univariate association between and each unpaid work variable and 
perceived neighbourhood safety, connection and attachment 
 
Table A3.5: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the univariate association between each economic variable and perceived 
neighbourhood safety, connection and attachment 
 
Table A3.6: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the univariate association between marital staus, living with children and 
perceived neighbourhood safety, connection and attachment 
 
Table A3.7: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the univariate association between each place of residence variable and 
perceived neighbourhood safety, connection and attachment 
 
Table A3.9: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for multivariable associations between socio-demographics and perceived 
neighbourhood safety - Samples A and B 
 
Table A3.10: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for multivariable associations between socio-demographics and neighbourhood 
connections - Samples A and B 
 
Table A3.11: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for multivariable associations between socio-demographics and neighbourhood 
attachment - Samples A and B 
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Table A3.1: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between each ethnicity variable and 
perceived neighbourhood safety, connection and attachment 
 
 Neighbourhood Neighbourhood Neighbourhood 
 
Variables 
Safety 
B 99.9% CI 
Connections 
B 99.9% CI 
Attachment 
B 99.9% CI 
Country of birth 
Other English speaking -0.04 -0.18, 0.09 -0.69* -1.08, -0.30 -0.34* -0.63, -0.05 
Europe -0.07 -0.26, 0.13 -0.85* -1.41, -0.29 -0.36 -0.77, 0.06 
Asia/other -0.01 -0.28, 0.27 -0.46 -1.23, 0.32 -0.66* -1.23, -0.09 
Australia (Reference) 0 - 0 - 0 - 
Year arrived in Australia       
1955 or earlier -0.08 -0.29, 0.14 -0.50 -1.11, 0.10 -0.14 0.58, 0.31 
1956-1965 -0.12 -0.35, 0.10 -0.69* -1.33, -0.05 -0.29 -0.76, 0.18 
1966-1985 -0.01 -0.15, 0.14 -0.79* -1.22, -0.37 -0.48* -0.79, -0.16 
1986 or later 0.07 -0.26, 0.41 -0.72 -1.68, 0.23 -0.75* -1.45, -0.05 
Australian born 
(Reference) 
 
0 
 
- 
 
0 
 
- 
 
0 
 
- 
Language spoken at home 
Asian/other 
 
0.03 
 
-0.33, 0.40 
 
-0.17 
 
-1.22, 0.88 
 
-0.45 
 
-1.22, 0.32 European - 20 47 07 41 19 37 29 0 86 29
English (Reference) 0 - 0 - 0 - 
* p ≤ 0.001 
 
 
 
 
 
Table A3.2: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between each education variable and 
perceived neighbourhood safety, connection and attachment 
 
 Neighbourhood Neighbourhood Neighbourhood 
 
Variables 
Safety 
B 99.9% CI 
Connections 
B 99.9% CI 
Attachment 
B 99.9% CI 
Age left school 
14 years or younger 0.44* 0.27, 0.60 0.36 -0.12, 0.83 0.58* 0.23, 0.92 
15-16 years 0.16* 0.01, 0.32 0.42 -0.03, 0.87 0.35* 0.02, 0.68 
17 years or older 0 - 0 - 0 - 
(Reference) 
Highest qualification 
No formal qualification -0.56* -0.73, -0.40 -0.01 -0.48, 0.46 -0.63* -0.98, -0.28 
School certificate -0.36* -0.49, -0.22 0.61* 0.22, 1.00 -0.10 -0.39, 0.19 
Trade cert/dip/equiv -0.17* -0.32, -0.01 0.68* 0.23, 1.13 0.02 -0.32, 0.35 
Degree/higher degree 0 
(Reference) 
0 - 0 - 0 - 
      * p ≤ 0.001 
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Yes -0.11 -0.26, 0.05 -0.34 -0.81, 0.13 -0.15 -0.50, 0.19 
No (Reference) 0 - 0 - 0 - 
Paid work at home       
Yes 0.19 -0.03, 0.41 0.24 -0.38, 0.86 0.15 -0.30, 0.61 
No (Reference) 0 - 0 - 0 - 
 
Table A3.3: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between and each employment 
variable and perceived neighbourhood safety, connection and attachment 
 
 Neighbourhood Neighbourhood Neighbourhood 
 
Variables 
Safety 
B 99.9% CI 
Connections 
B 99.9% CI 
Attachment 
B 99.9% CI 
Occupation 
Missing data -0.39* -0.57, -0.20 0.13 -0.39, 0.65 -0.51* -0.89, -0.12 
No paid job -0.40* -0.53, -0.27 -0.24 -0.61, 0.14 -0.54* -0.82, -0.27 
Unskilled -0.36* -0.52, -0.20 -0.13 -0.60, 0.34 -0.55* -0.90, -0.21 
Intermediate -0.41* -0.57, -0.25 -0.43 -0.89, 0.03 -0.46* -0.79, -0.13 
Assoc prof/trades -0.21* -0.35, -0.07 -0.27 -0.67, 0.14 -0.33* -0.62, -0.04 
Professional (Reference) 0 - 0 - 0 - 
Employment status       
No paid work -0.21* -0.33, -0.09 0.28 -0.06, 0.63 -0.10 -0.35, 0.15 
Part-time work 0.03 -0.08, 0.13 0.71* 0.41, 1.01 0.23* 0.01, 0.45 
Full-time work (Reference) 0 - 0 - 0 - 
Shift work 
 
 
 
 
 
 
* p ≤ 0.001 
 
 
 
Table A3.4: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between and each unpaid work 
variable and perceived neighbourhood safety, connection and attachment 
 
 Neighbourhood 
Safety 
Neighbourhood 
Connections 
Neighbourhood 
Attachment 
Variables B 99.9% CI B 99.9% CI B 99.9% CI 
Provide unpaid child care    
Daily - weekly -0.18* -0.32, -0.05 0.63* 0.24, 1.02 0.29* 0.01, 0.58 
Occasionally -0.15* -0.25, -0.04 0.56* 0.26, 0.86 0.10 -0.13, 0.32 
Never (Reference) 0 - 0 - 0 - 
Provide unpaid adult care 
Yes -0.06 -0.16, 0.05 0.66* 0.36, 0.96 0.23* 0.004, 0.45 
No (Reference) 0 - 0 - 0 - 
Volunteers       
Yes 0.18* 0.29, 0.07 1.56* 1.87, 1.26 0.56* 0.76, 0.33 
No (Reference) 0 - 0 - 0 - 
Hours per week doing home duties 
None -0.08 -0.37, 0.22 -1.10* -1.92, -0.27 -0.69* -1.31, -0.08 
1-15 0.04 -0.09, 0.18 -1.06* -1.44, -0.68 -0.26 -0.54, 0.02 
16-24 0.05 -0.11, 0.02 -0.68* -1.12, -0.25 -0.16 -0.48, 0.17 
25-34 0.16 -0.16, 0.19 -0.34 -0.83, 0.16 -0.08 -0.44, 0.29 
35+(Reference) 0 - 0 - 0 - 
      * p ≤ 0.001 
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Table A3.5: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between each economic variable 
and perceived neighbourhood safety, connection and attachment 
 
 Neighbourhood 
Safety 
Neighbourhood 
Connections 
Neighbourhood 
Attachment 
Variables B 99.9% CI B 99.9% CI B 99.9% CI 
Weekly household income    
Missing data -0.39* -0.55, -0.24 -0.18 -0.61, 0.26 -0.71* -1.02, -0.39 
$0-$499 pw -0.34* -0.51, -0.17 0.03 -0.47, 0.53 -0.79* -1.15, -0.42 
$500-$699 pw -0.23* -0.41, -0.04 0.54* 0.01, 1.07 -0.32 -0.71, 0.07 
$700-$999 pw -0.26* -0.34, -0.08 0.11 -0.40, 0.62 -0.36 -0.73, 0.02 
$1000-$1499 pw -0.15 -0.32, 0.03 0.10 -0.40, 0.60 -0.33  
$1500+ pw 
(Reference) 
0 - 0 - 0 -
 
Ability to manage on income 
Impossible/always 
difficult 
-0.57*
 
 
-0.74, -0.39 
 
-1.25* 
 
-1.75, -0.75 
 
-1.64* 
 
-2.00, -1.27 
Sometimes difficult -0.38* -0.52, -0.24 -0.13 -0.53, 0.27 -0.63* -0.93, -0.34 
Not too bad -0.17* -0.29, -0.04 0.22 -0.15, 0.59 -0.22 -0.49, 0.05 
Easy (Reference) 0 - 0 - 0 - 
Housing tenure 
Missing data -0.32* -0.50, -0.15 -0.80* -1.30, -0.30 -0.68* -1.05, -0.31 
Living rent free -0.43* -0.73, -0.13 -1.26* -2.11, -0.40 -1.09* -1.72, -0.47 
Renting -0.53* -0.69, -0.38 -2.02* -2.47, -1.58 -1.40* -1.72, -1.07 
Purchasing home -0.19* -0.30, -0.07 -1.11* -1.44, -0.78 -0.53* -0.78, -0.29 
Own home 
(Reference) 
0 - 0 - 0 -
 
* p ≤ 0.001 
 
 
 
 
Table A3.6: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between marital staus, living with 
children and perceived neighbourhood safety, connection and attachment 
 
 Neighbourhood Neighbourhood Neighbourhood 
 
Variables 
Safety 
B 99.9% CI 
Connections 
B 99.9% CI 
Attachment 
B 99.9% CI 
Marital status 
Never married -0.19 -0.46, 0.08 -0.41 -1.18, 0.35 -0.13 -0.70, 0.43 
De-facto -0.21* -0.37, -0.05 -1.35* -1.81, -0.89 -0.74* -1.08, -0.40 
Separated/divorced -0.38* -0.54, -0.22 -1.71* -2.16, -1.25 -1.05* -1.38, -0.72 
Widowed -0.21 -0.47, 0.06 0.08 -0.68, 0.85 0.30 -0.27, 0.86 
Married (Reference) 0 - 0 - 0 - 
Live with 
Child/ren ≤18 yrs 0.04 -0.10, 0.18 -0.01 -0.93, 0.38 -0.08 -0.37, 0.21 
No child/ren 
(Reference) 
0 - 0 - 0 -
 
* p ≤ 0.001 
“any adult” includes partner/spouse except where denoted with 
1
 
# 
among women who had not changed postcode between 1996 and 2001 
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Table A3.7: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between each place of residence 
variable and perceived neighbourhood safety, connection and attachment 
 
 Neighbourhood Neighbourhood Neighbourhood 
Safety Connections Attachment 
Variables B 99.9% CI B 99.9% CI B 99.9% CI 
Geographic location 
Remote/v remote 0.66* 0.42, 0.89 1.83* 1.16, 2.50 0.07 -0.42, 0.57 
Outer regional 0.51* 0.38, 0.63 1.29* 0.93, 1.66 0.23 -0.04, 0.50 
Inner regional 0.37* 0.27, 0.48 0.82* 0.52, 1.13 0.27* 0.04, 0.49 
Major city 
(Reference) 
0 - 0 - 0 -
 
Postcode SEP 
SEIFA 1st quartile -0.19* -0.33, -0.04 0.42* 0.01, 0.83 -0.31* -0.62, -0.01 
SEIFA 2nd quartile -0.09 -0.21, 0.04 0.51* 0.14, 0.87 -0.18 -0.45, 0.09 
SEIFA 3rd quartile 0.02 -0.13, 0.16 0.59* 0.17, 1.01 -0.09 -0.40, 0.22 
SEIFA 4th quartile 0 - 0 - 0 - 
(Reference) 
* p ≤ 0.001 
 
 
 
Table A3.8: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for the univariate association between having moved between 
1998 and 2001 and perceived neighbourhood safety, connection and 
attachment 
 
 Neighbourhood 
Safety 
Neighbourhood 
Connections 
Neighbourhood 
Attachment 
Variables B 99.9% CI B 99.9% CI B 99.9% CI 
Moved between 1998 & 2001# 
Yes -0.10 -0.22, 0.03 -1.24* -1.59, -0.89 -0.65* -0.90, -0.39 
No (Reference) 0 - 0 - 0 - 
# 
Because there were < 5% missing data, these wer e not categ orised and an alysed  
* p ≤ 0.001 
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Table A3.9: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for multivariable associations between socio-demographics and 
perceived neighbourhood safety - Samples A and B 
 
Sample A Sample B 
B 99.9% CI B 99.9% CI 
Manage on available income 
Impossible/always difficult -0.58* -0.82, -0.34 -0.38* -0.63, -0.13 
Sometimes difficult -0.35* -0.54, -0.15 -0.31* -0.51, -0.12 
Not too bad -0.15 -0.33, 0.03 -0.13 -0.31, 0.05 
Easy (Reference) 0 - 0 - 
Housing tenure     
Missing data -0.19 -0.43, 0.06 -0.20 -0.44, 0.07 
Living rent free -0.46* -0.86, -0.07 -0.34 -0.80, 0.11 
Renting -0.46* -0.68, -2.40 -0.35* -0.58, -0.12 
Purchasing home -0.14 -0.30, 0.03 -0.13 -0.30, 0.04 
Own home (Reference) 0 - 0 - 
Residential location     
Remote/very remote 1.10* 0.72, 1.47 0.84* 0.51, 1.18 
Outer regional 0.76* 0.56, 0.97 0.74* 0.54, 0.94 
Inner regional 0.54* 0.37, 0.71 0.56* 0.39, 0.72 
Major city (Reference) 0 - 0 - 
Postcode socioeconomic position 
SEIFA 1st quartile -0.62* -0.85, -0.39 -0.50* -0.71, -0.30 
SEIFA 2nd quartile -0.49* -0.70, -0.29 -0.39* -0.58, -0.19 
SEIFA 3rd quartile -0.35* -0.57, -0.13 -0.32* -0.52, -0.12 
SEIFA 4th quartile (Reference) 0 - 0 - 
* p ≤ 0.001 
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Table A3.10: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for multivariable associations between socio-demographics 
and neighbourhood connections - Samples A and B 
 
Sample A Sample B 
B 99.9% CI B 99.9% CI 
Volunteering 
Yes 1.20* 1.64, 0.77 1.57* 1.32, 1.83 
No (Reference) 0 - 0 - 
Manage on available income 
Impossible/always difficult -1.12* -1.82, -0.42 -1.02* -1.45, -0.59 
Sometimes difficult -0.09 -0.65, 0.47 -0.11 -0.45, 0.22 
Not too bad 0.26 -0.25, 0.78 0.21 -0.10, 0.52 
Easy (Reference) 0 - 0 - 
Housing tenure     
Missing data -0.54 -1.24, 0.17 -0.55 -0.99, -0.12 
Living rent free -1.33* -2.47, -0.18 -1.17 -1.95, -0.40 
Renting -1.73* -2.36, -1.09 -1.69* -2.08, -1.31 
Purchasing home -0.91* -1.38, -0.45 -0.90* -1.18, -0.61 
Own home (Reference) 0 - 0 - 
Residential location     
Remote/very remote 1.85* 0.80, 2.89 1.76* 1.20, 2.32 
Outer regional 1.11* 0.58, 1.64 1.25* 0.93, 1.56 
Inner regional 0.69* 0.25, 1.13 0.75* 0.49, 1.00 
Major city (Reference) 0 - 0 - 
* p ≤ 0.001 
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Table A3.11: Unstandardised regression coefficients (B) and 99.9% confidence 
intervals (CI) for multivariable associations between socio-demographics 
and neighbourhood attachment - Samples A and B 
 
Sample A Sample B 
B 99.9% CI B 99.9% CI 
Manage on available income 
Impossible/always difficult -1.42* -1.94, -0.92 -1.31* -1.63, -0.99 
Sometimes difficult -0.56* -0.97, -0.15 -0.42* -0.67, -0.18 
Not too bad -0.23 -0.60, 0.14 -0.12 -0.34, 0.11 
Easy (Reference) 0 - 0 - 
Housing tenure     
Missing data -0.78* -1.29, -0.27 -0.17 -0.49, 0.15 
Living rent free -0.84* -1.68, -0.003 -0.99* -1.57, -0.41 
Renting -1.00* -1.47, -0.52 -0.44* -0.65, -0.32 
Purchasing home -0.41* -0.75, -0.07 -0.44* -0.65, -0.23 
Own home (Reference) 
Marital status 
0 - 0 - 
Never married -0.37 -1.19, 0.44 0.65 0.18, 1.12 
De-facto -0.43 -0.91, 0.05 -0.44 -0.73, -0.16 
Separated/divorced -0.68* -1.15, -0.21 -0.49* -0.78, -0.20 
Widowed -0.66 -0.11, 1.43 0.22 -0.27, 0.70 
Married (Reference) 0 - 0 - 
* p ≤ 0.001 
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Table A4.1: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between demographic and psychosocial variables and 1998-2001 outward 
migration1 
 
1998 (Survey 2) 2001 (Survey 3) 
 
Demographics OR 99.9% CI p-value OR 99.9% CI p-value 
Postcode SEP       
1st quartile 0.77 0.44, 1.35 0.127 3.59* 1.80, 7.04 ≤0.001 
2nd quartile 0.93 0.55, 1.58 0.660 2.67* 1.32, 5.42 ≤0.001 
3rd quartile 0.75 0.43, 1.32 0.094 2.58* 1.27, 5.24 ≤0.001 
4
th 
quartile (reference) 1 - - 1 - - 
Employment 
 
No paid work 1.02 0.61, 1.70 0.891 1.67* 1.03, 2.71 ≤0.001 
Part-time work 0.79 0.49, 1.27 0.095 0.97 0.60, 1.56 0.812 
Full-time work (reference) 1 - - 1 - - 
Manage on income       
Impossible-sometimes difficult 1.18 0.78, 1.77 0.186 1.11 0.74, 1.68 0.384 
Not too bad/easy (reference) 1 - - 1 - - 
Marital status       
Not married 1.21 0.72, 2.02 0.224 1.39 0.88, 2.21 0.018 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.45 0.26, 0.77 ≤0.001 0.35* 0.18, 0.71 ≤0.001 
No (reference) 1 - - 1 - - 
Psychosocial variables 
Provide childcare 
      
Daily-weekly 0.71 0.30, 1.65 0.177 0.62 0.32, 1.20 0.017 
Occasionally 0.88 0.56, 1.38 0.341 0.84 0.53, 1.32 0.200 
Never (reference) 1 - - 1 - - 
Provide care for an adult       
Yes 0.87 0.46, 1.65 0.486 0.72 0.44, 1.18 0.028 
No (reference) 1 - - 1 - - 
Life satisfaction 1.02 0.67, 1.56 0.893 0.97 0.63, 1.47 0.781 
Social support 1.00 0.96, 1.03 0.678 0.98 0.95, 1.01 0.034 
1 compared to no migration (reference category)  
* p ≤ 0.001 
 
192 
Table A4.2: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 2001-2004 outward 
migration1 
 
2001 (Survey 3) Survey 4 (2004) 
 
Demographics OR 99.9% CI p-value OR 99.9% CI p-value 
Postcode SEP       
1st quartile 1.13 0.67, 1.91 0.426 2.88* 1.54, 5.40 ≤0.001 
2nd quartile 0.92 0.53, 1.59 0.616 2.56* 1.35, 4.84 ≤0.001 
3rd quartile 1.01 0.60, 1.71 0.948 1.87 0.95, 3.67 0.002 
4th quartile (reference) 1 - - 1 - - 
Employment       
No paid work 1.19 0.74, 1.92 0.220 1.98* 1.23, 3.19 ≤0.001 
Part-time work 0.91 0.58, 1.41 0.456 0.97 0.56, 1.69 0.867 
Full-time work (reference) 1 - - 1 - - 
Manage on income       
Impossible -sometimes difficult 0.96 0.65, 1.43 0.750 1.21 0.83, 1.78 0.099 
Not too bad/easy (reference) 1 - - 0 - - 
Marital status       
Not married 0.96 0.59, 1.54 0.755 0.75 0.44, 1.27 0.071 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.47* 0.25, 0.88 ≤0.001 0.43* 0.18, 1.01 ≤0.001 
No (reference) 1 - - 1 - - 
Psychosocial variables 
Provide childcare 
      
Daily-weekly 1.00 0.56, 1.79 0.999 0.78 0.43, 1.39 0.154 
Occasionally 1.39 0.92, 2.11 0.008 1.12 0.74, 1.69 0.384 
Never (reference) 1 - - 1 - - 
Provide care for an adult       
Yes 0.89 0.57, 1.39 0.407 1.18 0.26, 5.38 0.718 
No (reference) 1 - - 1 - - 
Life satisfaction 1.03 0.69, 1.55 0.803 0.92 0.63, 1.35 0.489 
Social support 1.00 0.97, 1.03 0.865 1.01 0.98, 1.05 0.280 
1 compared to no migration (reference category)  
* p ≤ 0.001 
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Table A4.3: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 2004-2007 outward 
migration1 
 
Survey 4 (2004) Survey 5 (2007) 
 
Demographics 
Postcode SEP 
OR 99.9% CI p-value OR 99.9% CI p-value 
1st quartile 2.66* 1.72, 4.14 ≤0.001 2.09* 1.32, 3.31 ≤0.001 
2nd quartile 2.39* 1.53, 3.72 ≤0.001 2.51* 1.59, 3.96 ≤0.001 
3rd quartile 1.68* 1.05, 2.68 ≤0.001 2.30* 1.44, 3.66 ≤0.001 
4th quartile (reference) 1 - - 1 - - 
Employment       
No paid work 1.04 0.73, 1.47 0.725 1.04 0.74, 1.47 0.707 
Part-time work 0.95 0.66, 1.36 0.631 0.89 0.63, 1.26 0.266 
Full-time work (reference) 1 - - 1 - - 
Manage on income       
Impossible -sometimes difficult 1.13 0.85, 1.51 0.160 1.24 0.93, 1.65 0.015 
Not too bad/easy (reference) 1 - - 1 - - 
Marital status       
Not married 0.88 0.61, 1.27 0.251 0.77 0.53, 1.12 0.022 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.76 0.45, 1.29 0.085 0.52 0.23, 1.21 0.011 
No (reference) 1 - - 1 - - 
Psychosocial variables 
Provide childcare 
      
Daily-weekly 0.82 0.54, 1.24 0.110 0.61 0.40, 0.92 ≤0.001 
Occasionally 1.16 0.85, 1.58 0.122 0.89 0.65, 1.21 0.209 
Never (reference) 1 - - 1 - - 
Provide care for an adult       
Yes 0.36 0.05, 2.46 0.079 0.46 0.09, 2.50 0.134 
No (reference) 1 - - 1 - - 
Life satisfaction 1.03 0.77, 1.37 0.771 1.04 0.78, 1.40 0.633 
Social support 0.99 0.96, 1.01 0.082 1.00 0.97, 1.02 0.811 
1 compared to no migration (reference category)  
* p ≤ 0.001 
 
194 
Table A4.4: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 1998-2001 inward 
migration1 
 
1998 (Survey 2) 2001 (Survey 3) 
 
Demographics OR 99.9% CI p-value OR 99.9% CI p-value 
Postcode SEP 
1st quartile 
 
2.82* 
 
1.65, 4.79 
 
≤0.001 
 
0.93 
 
0.61, 1.41 
 
0.559 
2nd quartile 2.32* 1.34, 4.00 ≤0.001 0.84 0.61, 1.41 0.171 
3rd quartile 3.57* 2.13, 5.98 ≤0.001 0.97 0.64, 1.46 0.786 
4th quartile (reference) 1 - - 1 -  
Employment       
No paid work 1.28 0.87, 1.87 0.035 1.56* 1.07, 2.27 ≤0.001 
Part-time work 0.82 0.57, 1.20 0.085 0.99 0.69, 1.43 0.953 
Full-time work (reference) 1 - - 1 - - 
Manage on income       
Impossible -sometimes difficult 1.20 0.88, 1.64 0.049 1.42* 1.04, 1.93 ≤0.001 
Not too bad/easy (reference) 1 - - 1 - - 
Marital status       
Not married 1.39 0.95, 2.04 0.004 1.75* 1.25, 2.45 ≤0.001 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.64* 0.44, 0.92 ≤0.001 0.85 0.55, 1.31 0.207 
No (reference) 1 - - 1 - - 
Psychosocial variables 
Provide childcare 
      
Daily-weekly 0.51 0.24, 1.06 0.003 0.65 0.39, 1.07 0.646 
Occasionally 0.92 0.66, 1.28 0.395 0.93 0.66, 1.31 0.926 
Never (reference) 1 - - 1 - - 
Provide care for an adult       
Yes 0.67 0.39, 1.14 0.013 0.75 0.52, 1.09 0.012 
No (reference) 1 - - 1 - - 
Life satisfaction 0.78 0.57, 1.07 0.011 0.84 0.61, 1.16 0.840 
Social support 0.98 0.96, 1.01 0.019 0.98 0.96, 1.01 0.015 
1 compared to no migration (reference category)  
* p ≤ 0.001 
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Table A4.5: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 2001-2004 inward 
migration1 
 
2001 (Survey 3) Survey 4 (2004) 
 
Demographics 
Postcode SEP 
OR 99.9% CI p-value OR 99.9% CI p-value 
1st quartile 7.85* 4.30, 14.33 ≤0.001 1.48 1.54, 5.40 0.002 
2nd quartile 6.87* 3.74, 12.60 ≤0.001 1.86* 1.35, 4.84 ≤0.001 
3rd quartile 5.66* 3.07, 10.47 ≤0.001 1.66* 0.95, 3.67 ≤0.001 
4th quartile (reference) 1 - - 1  - 
Employment       
No paid work 1.12 0.80, 1.55 0.272 1.57* 1.15, 2.16 ≤0.001 
Part-time work 0.88 0.65, 1.19 0.153 0.86 0.60, 1.24 0.185 
Full-time work (reference) 1 - - 1 - - 
Manage on income       
Impossible -sometimes difficult 1.22 0.93, 1.59 0.015 1.33* 1.02, 1.73 ≤0.001 
Not too bad/easy (reference) 1 - - 0 - - 
Marital status       
Not married 0.93 0.67, 1.30 0.491 1.06 0.76, 1.47 0.563 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.58* 0.39, 0.86 ≤0.001 0.74 0.45, 1.21 0.041 
No (reference) 1 - - 1 - - 
Psychosocial variables 
Provide childcare 
      
Daily-weekly 0.90 0.61, 1.34 0.390 0.97 0.67, 1.40 0.763 
Occasionally 1.08 0.81, 1.45 0.372 1.05 0.78, 1.41 0.582 
Never (reference) 1 - - 1 - - 
Provide care for an adult 
Yes 0.69 0.50, 0.96 ≤0.001 0.32 0.05, 2.19 0.051 
No (reference) 1 - - 1 - - 
Life satisfaction 0.83 0.63, 1.09 0.025 0.94 0.72, 1.22 0.429 
Social support 0.98 0.96, 1.00 0.015 0.99 0.97, 1.01 0.110 
1 compared to no migration (reference category)  
* p ≤ 0.001 
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Table A4.6: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 2004-2007 inward 
migration1 
 
Survey 4 (2004)  Survey 5 (2007) 
Demographics OR 99.9% CI p-value OR  99.9% CI p-value 
Postcode SEP 
1st quartile 3.02* 1.66, 5.49 ≤0.001 0.99 0.60, 1.66 0.971 
2nd quartile 3.00* 1.66, 5.43 ≤0.001 1.29 0.78, 2.11 0.094 
3rd quartile 2.68* 1.47, 4.88 ≤0.001 1.43 0.88, 2.24 0.016 
4th quartile (reference) 1 - - 1 - - 
Employment       
No paid work 1.13 0.74, 1.72 0.355 1.20 0.78, 1.84 0.173 
Part-time work 0.89 0.56, 1.40 0.388 0.99 0.64, 1.53 0.934 
Full-time work (reference) 1 - - 1 - - 
Manage on income       
Impossible -sometimes difficult 0.96 0.67, 1.38 0.720 1.01 0.70, 1.45 0.092 
Not too bad/easy (reference) 1 - - 1 - - 
Marital status       
Not married 0.92 0.58, 1.44 0.527 1.09 0.72, 1.65 0.518 
Married/de-facto (reference) 1 -  1 - - 
Lives with children ≤ 18yrs       
Yes 0.54 0.26, 1.10 0.005 0.70 0.27, 1.82 0.215 
No (reference) 1 - - 1 -  
Psychosocial variables       
Provide childcare       
Daily-weekly 0.49* 0.27, 0.90 ≤0.001 0.74 0.45, 1.21 0.043 
Occasionally 0.97 0.66, 1.14 0.759 0.94 0.64, 1.38 0.593 
Never (reference) 1 - - 1 - - 
Provide care for an adult       
Yes 0.59 0.08, 3.87 0.321 1.09 0.27, 4.39 0.837 
No (reference) 1 - -  - - 
Life satisfaction 1.11 0.78, 1.59 0.327 1.12 0.78, 1.61 0.294 
Social support 0.99 0.96, 1.02 0.262 1.00 0.97, 1.03 0.965 
1 compared to no migration (reference category)  
* p ≤ 0.001 
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Table A4.7: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 1998-2001 same ARIA 
migration1 
 
1998 (Survey 2)  2001 (Survey 3) 
Demographics OR 99.9% CI p-value OR  99.9% CI p-value 
Postcode SEP 
 
1st quartile 0.68* 0.48, 0.96 ≤0.001 0.66* 0.46, 0.95 ≤0.001 
2nd quartile 0.69* 0.48, 0.97 ≤0.001 0.78* 0.55, 1.11 ≤0.001 
3rd quartile 0.56* 0.39, 0.82 ≤0.001 0.69* 0.48, 0.98 ≤0.001 
4th quartile (reference) 1 -  1 - - 
Employment       
No paid work 0.84 0.60, 1.19 0.105 1.08 0.77, 1.51 0.442 
Part-time work 0.81 0.60, 1.10 0.023 0.90 0.67, 1.21 0.244 
Full-time work (reference) 1 - - 1 - - 
Manage on income       
Impossible -sometimes difficult 0.99 0.76, 1.30 0.939 1.01 0.77, 1.32 0.888 
Not too bad/easy (reference) 1 - - 1 - - 
Marital status       
Not married 1.78* 1.31, 2.42 ≤0.001 2.08* 1.57, 2.76 ≤0.001 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.74 0.53, 1.03 0.003 0.78 0.53, 1.15 0.037 
No (reference) 1 - - 1 - - 
Psychosocial variables       
Provide childcare       
Daily-weekly 0.79 0.46, 1.36 0.149 0.71 0.47, 1.08 0.708 
Occasionally 1.05 0.78, 1.40 0.572 1.04 0.78, 1.39 0.687 
Never (reference) 1 - - 1 -  
Provide care for an adult       
Yes 0.88 0.58, 1.33 0.303 0.75 0.55, 1.03 0.003 
No (reference) 1 -  1 - - 
Life satisfaction 0.76* 0.56, 0.99 ≤0.001 0.81 0.62, 1.06 0.010 
Social support 0.99 0.96, 1.01 0.027 0.99 0.97, 1.01 0.167 
1 compared to no migration (reference category)  
* p ≤ 0.001 
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Table A4.8: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 2001-2004 same ARIA 
migration1 
 
 2001 (Survey 3)  Survey 4 (2004) 
Demographics OR 99.9% CI p-value OR 99.9% CI p-value 
Postcode SEP     
1
st 
quartile 0.84 0.62, 1.15 0.069 0.59* 0.42, 0.82 ≤0.001 
2nd quartile 0.87 0.64, 1.19 0.140 0.65* 0.47, 0.90 ≤0.001 
3rd quartile 0.76 0.55, 1.04 0.004 0.87 0.64, 1.18 0.125 
4th quartile (reference) 1 - - 1 - - 
Employment         
No paid work 1.09 0.81, 1.45 0.353 1.32 0.99, 1.76 0.002 
Part-time work 0.89 0.69, 1.16 0.154 0.96 0.70, 1.31 0.666 
Full-time work (reference) 1 -  1 - - 
Manage on income         
Impossible -sometimes difficult 1.14 0.90, 1.43 0.072 1.28* 1.01, 1.63 ≤0.001 
Not too bad/easy (reference) 1 - - 0 - - 
Marital status         
Not married 1.51* 1.17, 1.95 ≤0.001 1.35* 1.02, 1.79 ≤0.001 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.92 0.67, 1.27 0.408 1.08 0.72, 1.61 0.527 
No (reference) 1 - - 1 - - 
Psychosocial variables 
Provide childcare 
        
Daily-weekly 1.06 0.76, 1.48 0.568 1.15 0.83, 1.58 0.162 
Occasionally 1.17 0.90, 1.51 0.046 1.10 0.84, 1.44 1.101 
Never (reference) 1 - - 1 - - 
Provide care for an adult         
Yes 0.79 0.60, 1.04 0.004 0.95 0.33, 2.70 0.863 
No (reference) 1 - - 1 - - 
Life satisfaction 0.76* 0.60, 0.96 ≤0.001 0.77* 0.61, 0.97 ≤0.001 
Social support 0.99 0.96, 1.01 0.002 0.98 0.96, 1.00 0.003 
1 compared to no migration (reference category)  
* p ≤ 0.001 
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Table A4.9: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association 
between each demographic and psychosocial variable and 2004-2007 same ARIA 
migration1 
 
 Survey 4 (2004)  Survey 5 (2007) 
Demographics OR 99.9% CI p-value OR 99.9% CI p-value 
Postcode SEP     
1
st 
quartile 1.96* 1.47, 2.61 ≤0.001 0.55* 0.40, 0.75 ≤0.001 
2nd quartile 1.55* 1.16, 2.08 ≤0.001 1.03 0.78, 1.36 0.699 
3rd quartile 1.40* 1.04, 1.89 ≤0.001 1.53* 1.18, 1.99 ≤0.001 
4th quartile (reference) 1 - - 1 - - 
Employment         
No paid work 1.19 0.93, 1.52 0.020 0.96 0.75, 1.24 0.038 
Part-time work 1.07 0.83, 1.38 0.39 1.16 0.91, 1.47 0.046 
Full-time work (reference) 1 - - 1 - - 
Manage on income         
Impossible -sometimes difficult 1.07 0.87, 1.31 0.274 1.10 0.90,1.36 0.011 
Not too bad/easy (reference) 1 - - 1 - - 
Marital status         
Not married 0.85 0.65, 1.10 0.039 0.94 0.73, 1.20 0.038 
Married/de-facto (reference) 1 - - 1 - - 
Lives with children ≤ 18yrs       
Yes 0.74 0.51, 1.07 0.008 0.88 0.54, 1.42 0.369 
No (reference) 1 - - 1 - - 
Psychosocial variables 
Provide childcare 
        
Daily-weekly 0.99 0.75, 1.31 0.941 0.95 0.72, 1.25 0.535 
Occasionally 1.17 0.94, 1.46 0.019 1.24* 1.00, 1.54 ≤0.001 
Never (reference) 1 - - 1 - - 
Provide care for an adult         
Yes 0.81 0.32, 2.03 0.427 1.05 0.47, 2.36 0.048 
No (reference) 1 - - 1 -  
Life satisfaction 0.05 0.85, 1.28 0.470 0.99 0.81, 1.22 0.920 
Social support 1.00 0.98, 1.01 0.312 1.00 0.98, 1.02 0.944 
1 compared to no migration (reference category)  
* p ≤ 0.001 
 Table A4.10: Odds ratios (OR) and 99.9% confidence intervals (CI) for the association between neighbourhood safety and 
cohesion and migrationa 
 
 
 
 
 
Unadjusted perceived neighbourhood 
 
Outward migration Inward migration Migrated to same ARIA 
OR 99.9% CI p-value OR 99.9% CI p value OR 99.9% CI p value 
Migration between Surveys 3 and 4 (2001-2004) 
Safety 1.00 0.88, 1.13 0.905 1.11* 1.02, 1.22 ≤0.001 0.94 0.87, 1.01 0.003 
Connections 0.94* 0.90, 0.98 ≤0.001 0.97* 0.94, 1.00 ≤0.001 0.94* 0.92, 0.97 ≤0.001 
Attachment 0.90* 0.85, 0.96 ≤0.001 0.92* 0.89, 0.96 ≤0.001 0.92* 0.89, 0.95 ≤0.001 
Adjusted1 perceived neighbourhood 
 
Safety 1.00 0.88, 1.15 0.926 1.14* 1.04, 1.25 ≤0.001 0.96 0.89, 1.04 0.102 
Connections 0.93* 0.89, 0.98 ≤0.001 0.97* 0.94, 1.00 ≤0.001 0.95* 0.93, 0.98 ≤0.001 
Attachment 
Adjusted2 
0.89* 0.84, 0.95 ≤0.001 0.93* 0.89, 0.97 ≤0.001 0.93* 0.89, 0.96 ≤0.001 
Safety 1.01 0.89, 1.15 0.774 1.14* 1.04, 1.26 ≤0.001 0.95 0.88, 1.03 0.951 
Connections 0.93* 0.88, 0.97 ≤0.001 0.97* 0.93, 1.00 ≤0.001 0.95* 0.92, 0.98 ≤0.001 
Attachment 0.90* 0.85, 0.96 ≤0.001 0.92* 0.88, 0.96 ≤0.001 0.92* 0.88, 0.96 ≤0.001 
 
Unadjusted perceived neighbourhood 
Migration between Surveys 4 and 5 (2004-2007) 
Safety 1.04 0.94, 1.14 0.208 1.08 0.96, 1.22 0.028 1.01 0.95, 1.08 0.633 
Adjusted1 
Safety 1.06 0.96, 1.17 0.039 1.12 0.99, 1.27 0.003 1.01 0.95, 1.09 0.534 
Adjusted3 
Safety 1.05 0.95, 1.15 0.112 1.08 0.96, 1.22 0.034 0.99 0.92, 1.06 0.611 
a 
Reference category 
1 
for 2001 postcode SEP, employment, manage on income, marital status, living with children ≤18yrs, living with >1 other adult, and life satisfaction 
2 
for 2004 postcode SEP, employment, manage on income, marital status, living with children ≤18yrs, living with >1 other adult, and life satisfaction 
3 
for 2007 postcode SEP, employment, manage on income, marital status, living with children ≤18yrs, living with >1 other adult, and life satisfaction 
* p ≤ 0.001 
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 Table A4.12: Unstandardised regression coefficients (B) and 99.9% confidence intervals 
(CI) for the association between 2001-2004 migration and perceived neighbourhood 
safety in 2004 
 
 
 
Unadjusted migration 
 
2004 Neighbourhood safety 
B 99.9% CI p-value 
Outward 0.30* 0.01, 0.60 ≤0.001 
Inward 0.08 -0.12, 0.28 0.180 
Same ARIA -0.06 -0.24, 0.13 0.302 
No migration (reference) 0 - - 
Adjusted migration1 
Outward 0.33* 0.04, 0.62 ≤0.001 
Inward 0.14 -0.06, 0.35 0.022 
Same ARIA -0.02 -0.20, 0.16 0.721 
No migration (reference) 0 - - 
Adjusted migration2 
Outward 0.33* 0.08, 0.57 ≤0.001 
Inward -0.01 -0.18, 0.16 0.885 
Same ARIA 0.02 -0.13, 0.17 0.640 
No migration (reference) 0 - - 
Adjusted migration3 
Outward 0.39* 0.10, 0.68 ≤0.001 
Inward 0.13 -0.08, 0.33 0.042 
Same ARIA -0.05 -0.23, 0.14 0.406 
No migration (reference) 0 - - 
Adjusted migration4 
Outward 0.38* 0.14, 0.62 ≤0.001 
Inward -0.03 -0.19, 0.15 0.657 
Same ARIA 0.01 -0.14, 0.17 0.775 
No migration (reference) 0 - - 
* p ≤ 0.001 
1 
Adjusted for 2001 postcode SEP, employment, manage on income, marital status, living with children ≤18yrs, living 
with >1 other adult, and life satisfaction 
2 
Adjusted for socio-demographics listed for adjusted model
1 
plus and 2001 neighbourhood safety 
3 
Adjusted for 2004 postcode SEP, employment, manage on income, marital status, living with children ≤18yrs, living 
with >1 other adult, and life satisfaction 
4 
Adjusted for socio-demographics listed for adjusted model
3 
plus 2001 neighbourhood safety 
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Appendix 5 
 
 
Table A5.1: Odds ratios (OR) and 99.9% confidence intervals (CI) for step-wise logistic 
regression models for the association between perceived neighbourhood safety, 
connection, and attachment and depression#  in 2001, 2004 and 2007 – full cases 
only: 2001 n = 11,221; 2004 n = 10,817; and 2007 n = 10,863 
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Table A5.1: Odds ratios (OR) and 99.9% confidence intervals (CI) for logistic regression models for the association between 
perceived neighbourhood safety, connection, and attachment and depression# in 2001, 2004 and 2007 - full cases only: 2001 
n = 11,221; 2004 n = 10,817; and 2007 n = 10,863 
 
2001 (Survey 3)  2004 (Survey 4)  2007 (Survey 5) 
OR 99.9%CI OR 99.9%CI OR 99.9%CI 
Neighbourhood safety - unadjusted 0.81* 0.77, 0.85 0.82* 0.77, 0.86 0.82* 0.77, 0.86 
 
Prior depression 0.86* 0.81, 0.91 0.88* 0.83,0.93 0.89* 0.83, 0.95 
Postcode socioeconomic position 0.86* 0.81, 0.92 0.88* 0.83, 0.94 0.89* 0.83, 0.95 
Socioeconomic variables 1 0.89* 0.83, 0.94 0.91* 0.85, 0.97 0.91* 0.85, 0.98 
Marital status, living with child/ren 0.89* 0.84, 0.95 0.92* 0.86, 0.98 0.91* 0.85, 0.98 
Provides care – adults, children, volunteers 0.88* 0.83, 0.94 0.93* 0.87, 0.99 0.91* 0.84, 0.98 
Smoking, physical activity 0.89* 0.83, 0.94 0.93* 0.87, 1.00 0.91* 0.84, 0.99 
Social support, life satisfaction, life control, optimism 0.97 0.90, 1.04 0.98 0.91, 1.06 0.98 0.90, 1.07 
Neighbourhood connections - unadjusted 0.90* 0.86, 0.92 0.91* 0.89,0.93 0.92* 0.90, 0.95 
Prior depression 0.92* 0.90, 0.94 0.95* 0.92, 0.97 0.96* 0.94, 0.98 
Postcode socioeconomic position 0.92* 0.90, 0.94 0.94* 0.92, 0.97 0.96* 0.94, 0.98 
Socioeconomic variables 1 0.92* 0.90, 0.95 0.95* 0.93, 0.97 0.97* 0.94, 0.99 
Marital status, living with child/ren 0.92* 0.90, 0.95 0.95* 0.93, 0.97 0.97* 0.94, 0.99 
Provides care – adults, children, volunteers 0.93* 0.90, 0.95 0.96* 0.93, 0.98 0.97* 0.94, 1.00 
Smoking, physical activity 0.93* 0.91, 0.95 0.95* 0.93, 0.98 0.97* 0.94, 1.00 
Social support, life satisfaction, life control, optimism 0.98 0.96, 1.01 0.99 0.96, 1.02 1.00 0.97, 1.03 
Neighbourhood attachment - unadjusted 0.86* 0.84, 0.88 0.88* 0.85, 0.90 0.87* 0.85, 0.90 
Prior depression 0.89* 0.86, 0.92 0.92* 0.90, 0.95 0.94* 0.91, 0.97 
Postcode socioeconomic position 0.89* 0.86, 0.92 0.92* 0.90, 0.95 0.95* 0.92, 0.98 
Socioeconomic variables 1 0.90* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Marital status, living with child/ren 0.90* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Provides care – adults, children, volunteers 0.91* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Smoking, physical activity 0.90* 0.88, 0.93 0.94* 0.91, 0.97 0.95* 0.92, 0.99 
Social support, life satisfaction, life control, optimism 0.99 0.95, 1.03 1.00 0.96, 1.04 1.00 0.96, 1.05 
# 
reference category – no depression 
1 
highest educational qualification, employment, ability to manage on available income 
 p ≤ 0.001 
  
